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[^ItW^fEH] 

[ft^tJl 1 ] Pent at ricopep tide Repeat (J^TPPRt Bfr) 

^rv*3ro (C») ffiijco^n-y ^i±4ooPPR^f-7^ff^:hHtft 

[»^2] ppR€f-7«i 4- 1 em^h&ztttmit-fh 

[If ^3] P P R**— 7#^3 o<7) y ^H^#J$tLT*3«9, T ^ 

£*rr* d t i-sim&e i xt± 2 iz&m<D?z"*?n 0 

4fg©7< /i^-t'J >, 7H->B->7f^ >&W-X"$>2>Z£Zftmt 

1 -3 Kj£JR?>£ >^?M& _ . . 

[W*^5] r^y^ (N*£s) ffi^t> 2#g<7)PPR^e^---7tc^-r^> 

"7° ^ KBE^IJ * ^fi" * frXl* * v K -LysAspGluLeu- 7&> <b & BE 

(1) mm^rZ IClEfcOT^ smiWZ 0-6 8 7f@^7?7TO^t 
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( 2 ) mtm^ 3 KiE*w> t < s m&\v> 80~687#@cor<y itse^ij K £> 

(2) e?ij§-^3 ngem^T^ jwm\\^&^x i ^^>»1@<7)T^ 

[it ^ i o ] mmnm^mm^K a-ti-yj v?/x m-y? 

^DNA 0 

[fff^Sl2] TIE<7)fsm^<7)DNAo 

( 1 ) i^ij#^-2 iztmnmmmzm-f&DNA 

( 2 ) mmf 2 tcfsfcoiaxs^ij^v^T i ^^liioMm, fj-jjps. _ 

( 3 ) BE^iJ#-^ 2 UfettO*l[|feK?iJ a D N A t X K 'J > V > h fc£#T 

ri4t-5DNA 0 

[f*^ 1 3 ] TIScoMti^O DNAo 

( 1 ) E?!l#-^ 1 iZf&VL(D^tmsm<0 3 7 5 4fg- 8 5 5 3 # g Oifi*E?lJ £ 
tt^DNA ; 3U± 

( 2 ) E?U#-^ 1 bZMm.<Di&mm<D 3 7 5 4f@-8 5 5 3 # g Oifi^E^JC 
fcv>T 1 #Jjn;Rtr/Sfcl±1t*$ftTv>*ffl26EyiJ£ 
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( 3 ) 1 ^IBftOffi^EyiJO 3 7 5 4f§-8 5 5 3 #B?>*£3IE?!J£ 

^M^co^m* * *m K M1" & - <h K H9#1" £ D N A 0 
[»;fc*B14] Tffi^MtL^^DN A 0 

( 1 ) ge?!l#^- 1 CKi^iW^tt^DNA ; Xli 

(2) mm^i^tm<Dt&mm^&^x ifrbmmm<Di&m&x%:, mm 

"TIe; ditli- & d t iz m^-f Z> D N A ; X i± 

( 3 ) mm^- 1 ^$m<nmmm z^-t ^DNA^h>j>yi>f &^#r 

S4t^DNAo 

11-14 (Dffitlfr 1 ^CEtODNAo 

[IS*^1 6] fflfjfclgl 1-1 5<7Mpr*i^C=Si£<ODNA£^-r&^ 

[If 1 7 ] 11-1 5 0fi5jn^(CfCf^ D N AXimMM 1 6 

[w*^ 1,8] Mmmmv>)T& & , 1 7 Kg^coBKfs^o 

IW^19] ffi^Jll 1 - 1 5<7)jpin^HlSic<7)DNA^fflvv^ - 

jprti^nfefcODNA^w-r^iffl^n, ^^cit^i 1-1 *><d\v\m^z%?m 

2 1 ] w jfrg 2 0 me«c^^®$5^#^fijffli-^ c: <h J: &*ffljfe 

[ff^2 2] If^l 1- 1 5 0Mti^^fS«c<7)DNA^^eS;tc|^ 
Ltz 1 5 - 5 OmerO^'J =T^ ^ 1/:*^ |V9>fT-, XI*. 1 1-1 5 
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[0 0 0 1] 

mmwt, *%mi±, -itms. (j^t> Fitm-t) shmm^fz^^mm^n 
, m tmitt * tt-t h ^ ? ? - & xm k m -t & i> <d -c $> & 0 

[0 0 0 2] 

[^*^#f] 

ma^n-^ 3) &1ifcftt*iftfz^«5&*#^ 
[0 0 0 3] 

s) &mtZ<DMi&fi®i:®mir&.(&T, R f tm-fz t tf&Z) Ihmfrb* 
Scms/Rfiiv^fA^I), ^Jilf'f^, V^#"A, htnay^ 

[0 0 0 4] 

R f ^tt * f IJffl L F mm. "> * f - A ri* t>*iTV»*o 
[0 0 0 5] 
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:ix«fLT, r? (Sterns) 

^ t r n > ft*0»KitWt (*^7cms) £-J-^t:^IJffl1-£ffl 

7<dyj Atz=7- K^nrio 19 > t£*@e?ijt;ov^T^^<bti-rv^^\ /^3> 

^^tLTv^4^M^-e*)^7t:i6, ^75^(7)afeT-(7)#^t^|li|-e^ f) , RfC 
[0 0 0 6] 

£<btc, R f ififrT-^M Ltli, »#cms^S(:J:i), 1 oIliMw 
HI^iafE^^^E-r^o ^^3>i:iiv^ii, R f litfST-WR f 2lfrW 

i0jB#^?s-r^c<h^i4[u^i{c^-c^)^, ipxr, Rf 1 mm^ rtv r>r 3 

>WcmslSan/^fi LXmhtiX^^, Un> K'jTrtcOORF 1 2 
5?W^K (M. Iwabuchi et al. Plant Mol. Biol. 39:183-188, 1999) <OW 

mmZM&izm^z-ttz^ttfmhtix^^o i^m^mm 47 (sun pi 

8 6, 1 9 9 7, ^m^mt 48 (SU 1 ) PI 9 7, 1 9 9 8) 0 
[0 0 0 7] 

A£*t7t:r^ n ><7)R f l mitttf. c msfjn^7ft L-X^AhfiX^^ 
ORF 1 2 5 i^liORF 1 3 8 9 >s*9K(U. Grelon et al. Mol. Gen. Gene 
t. 243:540-547) W^fti^^^-ti:^ ,1 t N ClftfcO R F 1 2 5 £fcl±0 R F 
13 8? ^/^gO^fffi^^^^f^lll^li-^iimfi^^^LTV^C 
^^ ? ^lf>tiTv^ (N. Koizuka, et al. Theor Appl Genet, 100:949-955, 2000 
) o 0^(9, 1-9 ^M^^Mxm^mmir^^lt^ ORF125t/;liO 
R F 1 3 8 9 y * S<vmnM:<vm / >ti t '&mx$> . *<ntztb\,z^ R f 1 itfST- 

s CO — OX&& T — 4 h7 0 ?XAI,Zft-f&m4%Mitt<7)--'DXfr2>R f 2lg 
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[0 0 0 8] 

[fPJ? & £ Off®] 

^oO>So .I*U±, G S LO^^tcM-^-i-^ ^ 3 >Ei3*cOitfi:T-7$ ? R f 1 
fifri^iS^^U *fgMU3^0LTv>*fc*^ ^**(F>mWi&L (Rf 

18^mole/g 3- n v '*Xl±20 /umole/g&T^-f & Z ttfifctbb'tiX^&o 
[0 0 0 9] 

[0 0 10] 

tzR f jHE^fcfUffi LTt^ *®&&M*m2.-f Z^&Zm&ir 2> Z t %Wtk~t 
[0011] 

[mm z mik-t %>tztb<D mn 

^HWtwititf, Pentatricopeptide Repeat (JUJLTPPRt ■&) -t-f- 
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w?*Rj&*H«$*i&o 
[0 0 12] 

P 4 - 1 6f!T-&£ * >/**R ; 

P P R - 7^3 o^7'n 7 ^ ^ tit^ () , TS>5fc$g (N*3ffi) 

K ; 

7?7*S (N5fc3S) flirts 2 #BOPPR*^— "7 iZftft-fZ 4#g <7>T^ 7^ 
^-t'j x i^->Xf±~>^-r^ >\zk9Ve*>& 9 w??R ; 

7?y*g (N*Sg) HJ^f> 2 §i<7)PPR^e^- "7 4#g <7)T 5 7^ 

T5 7»tC^ h 3 > K'J 7 K &?r*" 7" ^JW*:/?- KBfi^lJ 

*• & ii * ;u # * v 5fc*S K - LysAspG 1 uLeu - rt> <b £ SE^iJ * ^Ti" * 9 > ' < 

^R ; • - ... . 

[0 0 13] 

751:14 £ nTffc ^ mtli- & d t K WttZ 9 >'*9 Rri f H{fc ZtL&o 

(1) mm^s i~&M<oT $ sm&m<o8 0-68 7ti<D7^m^t 

(2) se?ij#-^3 memoT^ smmi\<v8 0-68 7&e<dt $ s&wffiiKu 

* >v\'?r 0 
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[0 0 14] 

o 

[0 0 15] 

*3I93 O £ 5> K gij (7) m m izX ti (£\ Tf BOM ti^ODNA /6>itm $ ft Z> 0 

( 1 ) IcfEftoiaaggE^J^^r-r^ DN A ; X(± 

(2) E^J#^2tigB«oJfi*E^J^^v»-ci^t>ffi»:«oa[*^^, ffrtraX 

pTffcKMtt-&-£ t cn^t^ DNA ; X(i 

ri4t^DNA 0 
[0 0 16] 

*i§0^o $ h \zm<omm\z x tux, rse^*i^o d NA^it^^^o 

( 1 ) 1 KKftOJSafcEyiJO 3 7 5 4f@-8 5 5 3 # B OiKEfll * 

( 2 ) E#l#-^ 1 KK*Ott«sE?l|tf> 3 7 5 4fl-8 5 5 3 Si <Dt&mimz 
L , ^OiHBfl&Rattt>p|fe«#^^jB:tt £ 7>Tffc K mill" & d t \z M-^i" I.DNA 

; xti 

( 3 ) @E^iJ#-^- 1 tiffi|Ro3HI*E^JO 3 7 5 4 # l-8 5 5 3f &«>«U6E?!I £ 
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[0 0 1 7] 

( i ) e?u#-s- i KgBffcojs&E^j&^rr & d NA;xii 

nTffeH|Bl«i--6ClfcH|«-^i-*DNA ; Xfi 

( 3 ) sesw^- 1 iz$m<v&mm m^DNA^fj>yx>h &#^t 
-e^ < r»j ^>f x l, tf»offlfl&Rj£te^ffcfl#<z>^fete£ pragma-*-* - <h k 

flWDNAo 

o 

[0 0 18] 

S*l&6 - - - • - - ...... . . 

WODNA«:^ri-*iffl/i&tc, £ <b K^flWD N AO— SPXii^^^M'/n 

tzfcmmmm® £ ft & «, 
aensKiStt^ife^ttoiMi £ ft & o 

[0 0 19] 

#^<7>£ ^tcSlJ^lS^itLtf/ifaL/z^^ODNA^^ttitC^L 
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tz\ 5 ~ 5 OmerO*'; 9 Vir^- Y~fy^ Xli, _t!E U:M^OD 

NAtf>£*BX(i 1 < t i> 1 5meri^±0-7°n--7^^ffl U BW 

[0 0 2 0] 

(i) * y &m<v9 y^m^WM 

*5&m<v? y^fgurm (D frh (i v) (ov^wo^ y^vm^m-t 

•5) o 

( i ) Pentatricopeptide Repeat (J^TPPR£ H&) ^^-"7^ 1 4j@J^_LJf^ 
-etL^'tL^^ < t i> 2 ojiJl±c7)P p R^-7£^fU *»0, ^J^fJfy^ ( 

(i i i) TlfiOfpTtL^O ^ >/^g 0 

( 1 ) K?iJ#-f- 3 H!£fc<9 T 5 7 Wtmq <» 80-6 8 7fgc07^y @£S£?iJ * G 
( 2 ) 3 tCfe^co 757 I£K?iJ<0 8 0- 6 8 7f|(7)7^ WiWft \Z £ 

(i v) Tffi<7MpJ*i^<7) ? >^?® 0 

( 1 ) @£?|J#-Sr3 tcKKcor^ smmmZft-tZ 9 y^i>M ; X(i 

(2) K?iJS^3 HfE«c(7)T5 ymSS^iJtC^^T 1 ^<b*tmi@<7)7 5 7 m^XZ: 

ttilE# 2003-3056164 



mm 2002-020083 



^-v: 1 



[002 1 ] 

^TO^tC&^T, PPR^e^---7 t (i TPentatricopeptide Repeat J 

-7(235ffl<7)lifiL^ (degenarate) L tzT 5 / ^ w?* g<7)-^ 

tSiS±T^ >7"'A^^(}iI^n/i^<0-C^^o PPR^^-^te, =r >-fe>-^X7 
^ygfg^iJtLT, T^y^Jfls (N5jdf) - rVTYNTLISGYCKNGKLEEALELFEEMKEKGI 
KPDVJ -77^^drv*^ (C^) Ult^^tL^l^iJ^Wi-^o «I<7)^e^-7ti 
> Small and Peeters (XM. Trends Biochem Sci 2000, 25 46-47) Ciotfl 

T-# ? > -<7)^Cft^ ? ai)S^ti7^^B#-e200{5^GenBank (http//www.ncbi.nlm.nih.g 
ov/Genbank/i ndex.html) ta t'cOj&B^^y ? iC$z^£*iT^& 0 Jfl^ £>£ft 

W^tPJxft^&Z) Protein families database of alignments and HMNs (J^TPfam 
t http//:www. sanger. ac. uk/Sof tware/Pf am/search, shtml) \Z&%> ~fu 7*7 
A KWBrt & d-fc # & o ...... 

[0 0 2 2] 

v»*0lfcLTI±, 1) ^ h- 3 > K>; TK^t1~& 9 >/N o >*S?-e£>&g£^:OPET309 
*?Tii^yii kf OCYA-5rt 5 \ K »; T it^T-ib £ coxl mRNA t *B£f£ffi * 

(Manthey and McEwen EMB0 J 1995 14 4031-4043, Coffin et.al. Curr Genet 
1997 32 273-280) ^2) 3t£t#^#1f i"&PPR^e^- 7 ? Sf-C&& h *7^e 

o n -><7)CRP1^\ 3i*##mfc^--C£>&petAi3 «t D f petDSft^SEIRM^^& 0 
, inx.TpetDmRNA(7)7°n-t ->>^f y &£4Itr&&#!J (Fisk et.at. EM 
B0 J 1999 18 2621-2630) m^W^fhtl, t£oT, P P R^f -7^tt^ ^ > 

[0 0 2 3] 
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Pentatricopeptide Repeat (WTPPRtB&) -t^-7&l 4 iSJ^±Jf 
JDx.TIgP P R^e^-- 71^3 oi^±oyn -y ^ n^-fij$nr is *K 
f£#7n y ^(i^^ti^ < £ & 2 oJ^±<0P P R^-7£WU *»o, ft 

[0 0 2 4] 

It LXftZ L < li, PPR^f-7Wl4-16i<7)^t*^ =fc W 
i L < liP P Rtf -7^3 0< 7)yn ^ ic^J^titiJ i) , 7^7*yro (N 
*3g) ffl!^P>II(:#7'n y ?rt ? 51@, 7 ffl&tf 4 1@<7> P P R -=e^- 7 fc^r*"* i> 

(1) PPR?^7^-#1 I N5k3S}ri»<bl#E WPR^ ^--775^51= B<7>PFR**— 
7^iaffL7tl 7 5£SSrt*£>&&PPR7 7 7. 

( 2 ) PPRV 7^^-#2 : N*3gj&> 6 6 # g <^PPR^^ - 7 ^ «b 12# g OPPR^-f- 
-7«L/:2 4 5l%l&7&»fcfc£FFR* 7 7>-, 

(3) PPR7^7?-#3 I N^»^13#gOPPR^-7#>M6#g<7>PPR^-f- 

-y^m^Lfz 1 4 omm. 

[0 0 2 5] 

L< \±T \ y*3» (N*3S) ffl^t> 2 #g <7)PPR^- 7 4 

L<<±r^y*JB (n*3») 2#g<7)PPR- : e^-7tc^ft-t^ 4#g 

07^^T7A7^>, 77,/n°9^>^, 
^fy>^fjiK*4^t*i), £ L < «iT^ 7*3g (N5fc3g) ffilj 

^<s> 2#gOPPR^^-7U^fti-^> 4#g<7)7 5 /^> ? 77^^>-e&& & 
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[0 0 2 6] 

LysAspGl uLeuJ ^ <b & £ BE^iJ £ ^"t & £ t tW J L^o 
[0 0 2 7] 

j> n > KU 7CS|ft^^«!)WN«Wy^tM^f K<h LT(i, 0. E 
manuelsson *b (J. Mol. Biol. 300, 1005-1016 (2000)0 T^=f'j X A Lfz 
^illJ-7°o ^*7A TTargetPj (http://ww. cbs. dtu. dk/services/TargetP/)Xfii^ 
$lj 7°D^7 A TPsort J ( http://Dsort.nibb.ac. ip/) h it IS £ ^ £ i> <D i&g If 

bti, tfz, m v ri-fri-f?- vri&itm t Ltit ->oot x>AtoxAi * f5 

^y^'t;K^f K(W. Sakamoto et al:Plant Cell Physiol, 41:1157-1163) 
(Me t A 1 aPheArgG 1 nThrLeuSer 1 1 eArgSerArgLeuPheA 1 aArgArgAsnG 1 nProVa lTyrH i si 
lelleProArgGluSerAspHisGluArgAsp) t v> o tz^W^ Ifb tiZ> 0 «f 
£ L < {il^iJ## 3 Cg«W7^ 7 @«?'J^£^t£ 1-79^)7^ »E?!I^ 

tfbtL, #u«fSL<(i. @e?o#-^3 t:i»7 ^ ymzm~&tfz> 1 ~3 40 

[0 0 2 8] 
[0 0 2 9] 

B^W^ft*40RF 1 3 8 0-etL-e'tiOitf75T-0$^Mt/(mRNA)^tf «b 
ti, £f£ L < fifgitfKT-O 5 ' -UTR (Bonhomme et al; Mol Gen Genet, 235 
: 340-348 (1992) m&tfmi hiiho 

ffifiE#2 003-3056164 
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in vitro-CAX^t;$S¥$-^^orfl25X(iorf 1 3 8 OmRNArt^B^ ^ >/n° ? 

o 

[0 0 3 0] 

tfz, O R F 1 2 5 Xlt O R F 1 3 8 (DlAittt , $1 x. ^ ^ 1— > 

-tf ^ ;u v -7 i v - -t? o J: n £ f& th «T it£ & V *° - 9 - itfzcT- 1 <7) i* ^-itfcT- £ ^:fl§ 

® & ^ \z$m ^^rtz^(DK^ \z-*m 9 y % * m z. & - 1 xmMmu 2 

9 9 - iZ®. A, fzi><Dt, orfl25W-UTRigit£25T a /|W3-fV > 
[0 0 3 1 ] 

( 1 ) HE^j#-t 3 iztzm?) r < j wsm<t> 8o-687#ior^y w&m*-% 

~?2>9 >^9M iXlt (2) E^J#-^3 KfSIROT^ y&E^JOS 0- 6 8 7# 

lor* yifeEfllKis^T 1 j&*<b«»ffl<ors ftM^/i^iii 

^gi-* z t \zm5--r& 9 >s*7w&mfbti^ s ke^k un> k-u 

( 1 ) E?D#-^3 KIE*0 7 3 /WmW^h 9 

tb!E#2 003-3056164 
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[0 0 3 2] 

mm (cms^tt) offl#t£E ftttoia^^n^Fifli^*^ 

^:^ ? t"^o ±ffic m s ^ttoflflct LTjf i L < li, 3-tt/^3>Sf>' 
#£&9!tf>* ±.&<D£n tz?)\<=s~7 LTX ^ 'J -->^* 

;^ s t*ii.o ^mn<n 9 y ? n<Dm§M£\z^^x\rmtt o 

[0 0 3 3] 

'(2) M^WDNAWii 
$ 7 »DNAIi, Tiao (i) frb (i v) (OfWWDNACnt^o 
( i ) ±ELfc#l&9iO* >/^Sf£=r- Kt*DNAo 
(ii) ..TfEWfifiL^-D-NAo- 

( 1 ) E?'J#-^2 HSBIR^iaafeE^JSr^r-rSDNA ; X(i 

(2) SE?iJ#-S|-2 Hffi«o4£*Eyytci3V^-C 1 ri»&«»ffl<Z>*S2fr& t $:3c, ftftnS 

avifci±«&sftTv>*£&E^J*^ru ^oMg$twm«*<wm4£- 

PTIfeUiaa-t-&ifcH|W^.i- < 6DNA ; X»i 

(3) @S^J#-^-2 lcgB<R^i63feE^I*^ri-*DNAfc^ h'J^^xV h fc£f*T 

fl4tl.DNAo 
(i i i) TffiOMtL^ODNAo 

( 1 ) E?iJ#-^ 1 Ufe«4<7>*&*K?iJO 3 7 5 4fl-8 5 5 3 #g <Di&mm% 
ttl>DNA ; Xfi 

( 2 ) E^"J## 1 KlE«<Z>tt*E?iJO 3 7 5.4 #§ - 8 5 5 3 #B <7>*£*E?!lK 
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iov^r i frt>m%tm<vmm&K^ mmif/ttzitw&ztix^z>m.mim* 

( 3 ) 1 Hia«wta*K^Jo 3 7 5 4f@-8 5 5 3tl (D^mfSM £ 

^ffcffiftW^ffcte S: pTjfe*lEl«-r * C: t H M-^-T * D N A o 
(iv) TSS^fpJtl^^DNAo 

( i ) e?ij#-s§- i tcsB«oiaa6Ey!is:^r-r&DNA ; xu 

pT^^m^li-<2>^«hnM-^i-^DNA ; Xii 

(3) I^"J#-^ 1 Kffi|ft<Z>*&2£Ey!l£^rt&DNAi:X MJ>yx>h &#:#T 
[0 0 3 4] 

K^J## 1 Xtf $ ft £ iaSSe^iJ it , 8 5 5 3 1B Oifilfe^ h$LZ> ^VADN Aia 

se^ij-c* o , sb^ijs^- 2 -e^ $ K&mmimt. mm^ 1 <t ^ %h ntz =j - 

[0 0 3 5] 

ztix^&T* swazw ^uiifi ~ 2 ois, «f £ t < it i ~ i 5m, =t 

0*f i L < it 1 ~ 1 OflB, ZbizftZ L < f± 1 ~ 5 IB^ttifcotfcOT < sm&K. 
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[0 0 3 6] 

t(4, DNA£-7°n-7\h Ltfffl U no^-^^'JN-b'-ya^ -7° 
y-^W/'J^-t'-yg^, ^(4+r-*f> 7*n -y h /n yj ^ -tf— v 
- 3 >&^£fflv>&:: <h <fc ijfck;K.*DNAtf>*iUfeE?iJ£3fti*U Mx.(4\ 3 n 
--i^Hi^-^^DN Ai^(ifgDNA(Dif>T-^ia^bL/z-7 4 ;P * 
-^ffl^t, 0. 7-1. OMWNaC 1^4T6 5t^^yj ^-tr-y 3 
^fctTofclfe, 0. 1-2XSSCM (lXSSCwMli, lSOmMiafb 
t h'^A, 1 5mM^i>Slt h'J^A) 6 5 r^f^TT*? >f )V ? - 

Zfafyir&Zt izX •) |§15£-C£*DNA^*W* - <h § & 0 
[0 0 3 7] 

^^f 7*'J ^"^f-tf— -> 3 Molecular Cloning: A laboratory Mannual, 2nd 

Ed., Cold Spring Harbor Laboratory, Cold Spring Harbor, NY. , 1989. m&" 

[0 0 3 8] 

* h 'J >yx > h ^IftTtA^ r'J f 4 Xt-5DNAi Ltli, 7n-"7fc 
L T * D N A <Z)*fi3£E?!l t — ^J^JLlKOffl |5Jt£ * ^Ti" I.DNA <b *i <?> 

o ZZ.-cm J )—&A±<OW%&t&* 00 x. 1*7 0 %J2Lb, KfiL<li80 %&± 
, ct *) #r 2 L < (4 9 0 %J£JLh, ?f>[:tfiL<(i9 3 %W_h, #tc#f £ L < f4 9 
5%JA±, f^iL<li9 7%J^±tl)^o £ — jcl^JLtO+BISJ 

t4^^i--2>DNA<?: LT(4, ±fBLfcffira&£*rf * ? U**- K&cfcO^ 
^ y- KcoM^^^-a-i-^o 

[0 0 3 9] 

i-£C:£rt*-C£&DNA-Cfc£o J: 0JM*WKI±* $»DNA^iXL/:i 

mmmw (Rfit) ^«K^t4^m^ (cms^a) <zHH#fc£Es-t*: 
^-ttat), ^t4<7)iiim^tL/;FifiT-^i#^>-<b^-e^^o necms^i 

ttifiE#2 003-3056164 
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[0 0 4 0] 

(3) $^<7)DNA«^ 

- i s^t±Eyo#-^2 ^mm^mmL &mzn&m-%-3 niB«L^r * 

C<htcj: *K $ii^)D N A f Il^St ^ ^ t ^ ^ ^> 0 
[0 0 4 1 ] 

x^p^ft^^ffl^^-trR a p h a n u s SOfi^Xtixie^fflM^^i K 

«t *) ztib<Dm®frbfflmnm&*&®&&<tt*&&t2rs adnata $ 

n >Xf±^tnbO^>f 3 x^p^fl^iSlffl^OR a p h a n u s W^fit^Xfi^C 

J ADNA^SX$tL/:77 v rtJSOfe^ CI , Wilf, R f it 

fS^-O^lCfSS-r^DNA-r-TV-^^glL, >lcODNA-e-77-t R f itfs 

[0 0 4 2] 

^^fftiiy/ADNAlCIi^DNAv-^-^lv^iL, R f mttt 

d n a - 77 - oiifssg^t * m z> - 1 -cry a £ & - 1 & h 
. o dn A^ - *-(i)ci P i*07 j / a / a t ^igijt-sM^ 

miE*5F 2003-3056164 
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[0 0 4 3] 

CR£ffiv>fciHI&^&t : -&£RAPD?£^AF L P (Amplified fragment len 
gth polymorphism) & (Nucleic Acids Research, 1995, Vol.23, No. 21, 4407- 
- 4414) iimm^tiX^&o AFLP^li«fK^^^<^SiI1-^-7-^-4- 

f i mtt^ntz^^^^mfet r f 1 s^t- ^ i: tt ^. it* * i# 
l £ f n±ft g Lxn^n^F 2 mm*? f ntft tz<Dm.x$>2>B 
^(Dm^^mtz^^\^^\mit^uLxnhfih b c i mn^ffl^-s - <b 

[0 0 4 4] 

^Raphanu s«ffl^, «t ») *f«tC immmVk^%&M<V ^ -t ^ ? 
ms) ^ n >fi*<7)*ffljfeje2t14^ cms) fritz? 

[0 0 4 5] 

a p h a n u s Soffit «t ^ A#:WH{i«®JH4^H1^^0rr-bf- ^-T 
££-trR a p h a n u s JRffiftOjHBI&Hittt^lliaafe^Sr^^ry A DN 

[0 0 4 6] 

* FlfH:ft^^14^^1@^£3cSeLT#en^BC imati, S#fil00<S# 
<fc«9$f£L<(il000 «#JiJl_tJ!?$ff-* It^SJK, 

Wffi«t**ffi<*&o R f dtfeT-O^&lHp&U, i»)tliWS§f»^DNAv 

thliE#2 003-3056164 
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[0 0 4 7] 

DNA7-*-tR f mte=f-<nmte$.mZMZ>m!-t LTI±, cms 
ilzl-y 4 uy (Raphanus sat ivus cv. Kosena) t.Ri ^$c"C h^mB-V^ 
^ y (Raphanus sat ivus cv. Yuanhong) t Koizuka, et al. Theor Appl Gen 
et, 100:949-955, 2000H|S«c<7>^&^i£ xKLfc ^4 n > FHfrft^ 

1 7& ? -e # h o 

[0 0 4 8] 

o ? n - > W & C t tc J; of> DNAv-*-HI iMfST-fl ^££• 
- > T% <"tffI/6 ? 3 > t- ^ ^cof^-C^ & 0 R f itfzH^^ i> Wim-, «t 0 R 

f jtfc^£WigU#£-r&DNA-7-#-P B 1£, R f itf5^i*Sr*/^— f 
<i> J: *5 y/ADN AHfttf- ^ n - y £*IM5t C:ti:J:ot3>f^ 

[0 0 4 9] 

^7 ADNAiffM-^^>-^^n-><7)^^-#:(iyv ^ 

v>< 07>c7)®Il<7)^ ^-^ffl^tt, Fflx.^ $)2 0 k b t-COBIfM-^^n- 
->n'^7A/77-y^^-, Jtl^fi^ifK- (~4 0kb) 7^*n- 
->n"^a7, ? K^^-, i ^fiv^ 1.0 0 k b J^±Oftffit £ * n - — > 
"C'^BAC (Bacterial artificial chromosome) ^ * -H^llffi Lfz 7 4 
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[0 0 5 0] 

^-fft-(DU 77U - > * n - ^ > ^ $ ft £ »f Jt O ¥#JK K v >f 7' 

- (±|-J5 0 0Mbpi#Af)^tV^(7)t\ 7A^77-/^^-T«2 0 
k b <7)J#£\. 1 . 0X10 $mfrh 1 . 2 5 X 1 0 5« £ & «9 , n X < K 

7 4 7*7 x ) -XW-i^^A 0 k bOi^^Ji, iSi:ii5. 0X10 4 «^6. 
2 5 X 1 0 4 1®<b&£o -T-^^O^VA-iT-^Xfi^l 0 0 0Mb p tnx.hfiX 
t^W, 7A/77-y^n-f«2 0 k bOtf^ *Hm(i2. OX 
1 0 ^@7>f> 2 . 5 x 1 0 5 ffl 4- *) , 3X5 K7^77'J -"CTOS^M 0 k b 

*a»[t± 1 . 0X10 5 «^l. 2 5X105i^^ o 
[0 0 5 1 ] 

DNA^HT&UJ; «ffi-t-*U£J:^ 0 R f Sf£T-<75l#£\ R f lhMX^^V4~n 
>Op D pfl. iaifS^-^tfR a p h a n u s*<7)Mk X *fWtJC(i»giH4 

^nmm^M^^-t-f-v^ n t^7^^3>, aa^^n>, -tub 
<7>y^ n X7) n a pffi^«fi^^-tf r a p h a n u s mm^}^>mmnm\^tmm 

iffST £ ^VCrtf r 7 AD N Atj^II^«|!I^OT-& ic J: \)&X Ztifz 7 7->ij 

c lmm^i^mLfz^^mmLfzmtmcR f»»^7ADNA« 
ttiu 7-v5 7^7^7'7'j-^st-?,>:i^f ^ii Lv^tx.p>ti^o r 

/ADNA(iCTAB?i (Murray, M. G. and Thompson, W. F. (1980) Nucleic 
Acids Res., 8, 4321) <D X n %-%mz^\ mWiir & Z\ t^X £ Z> 0 
[0 0 5 2] 

u >t-J rcoftmimmz^ R f jtf5^-(7)MffiiJ^f5:ai--5>DNA-7->7-^^ 
K7^77'j-tBAC7^77'J -<T)^\X au~-^4 7>) ?4 
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[0 0 5 3] 

- afe^mfc-rattffia^^LT^fco rGenscanJ Kffc^StL&fltfcTSfcJI.:/ 
ffc^ $ ft & * * n v - tfc3J /d^7A«, life <75 if fcT * 9 > / < * R O (EiRte * }£ 

10 0 5 4] 

W o $v a tf ? HP£ K t± t'<7) «fc -9 l&xsm. Lrv^^fd^* fllEi" * ?t # ic , 

mRNA^ffM L, -ntc^i-^>tBiiDNA(c DN A) ^^i"^ fc-ClEWCi £ 
o t*Zfrhlm^ffl%iLX^&ti^z<i^Tltffim&t LTI±5'-RACEftfc 

BfimPCR^lL-fflL^^J: ^mmzi±y°v4'7~4 ^f> v a >?£-^> 

J^-LO^'/ifi, Molecular Cloning: A laboratory Mannual, 2nd Ed., Cold S 
pring Harbor Laboratory, Cold Spring Harbor, NY. , 1989. ^{Zt^MZthX^Z 

O 

[0 0 5 5] 
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[0 0 5 6] 

• ><7)3,m^&mi£^ts- R a p h a n u s m<DmWXlZ&ffi^MMfflt&<r)^mz 

t 

x v znb<Dmwfrbfflmnm&^%®&&itt*$ Alters adnata $ 

3 >X(i-tL^<7)^ ^ r? >Wn°fl^j5lfff^cOR a p h a n u s m^mVdX&lc 
y^DNA^A$^y7 *>*JRO«[!»^ib, fSCiotc DNA7^ 7y 

[0 0 5 7] 
[0 0 5 8] 

&E?!H*«fcai^ # ffi&g L fc-b > 7 -fy 4 T y ^-fc > •/ v ^ -r- * * 7 
[0 0 5 9] 

Huffi-Zn - r £ L xm h. 2> -t y 7 -f v 4 y - 1 7 v *-fc >7 7 5 7 4 •? - <o 
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Mfc-tkUft* 9 I"** KE5lJ"C*ot, < £ 1 5fl~ 5 OOil^L^ig 
& ttfS L<(i2 0-3 0m<v&®zLfzi&m*Gir&i><Dtfmft>ti& o £>&v> 
(±*rfEE3?!l«rW"ti>»tt^ n->^^i#^-7°n-y«h Ltffl^Itfet^ 

o 

[0 0 6 0] 

#f§W«itf£^<A8l#fcRILT«±^ P C Ry£HJ:&DNA/RNAJfi|iIy£^5 
[0 0 6 1 ] 

[0 0 6 2] 

ifc, ±fS-Ci#^tL^^0^(7)itfET-^)^v^i#MDNAifn-(±> -tvSlC^o 
[0 0 6 3] 

ttEyiJSr^- K-t-^DNA^^tf^«l t^Si* 1 , # lCd*UCR5e$;fc& C t 
[0 0 6 4] 
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U/^Xt-SDNASri^t-So lOi^DNAIl, E?iJ#-^ 1 X»±E#I# 

# 2 x (± -e o — ss k ^ $ ti z> iM.mm m^DNAt — 5eja_to'*irai4 * m-t 

[0 0 6 6] 

±ELfc— 5eia±Offlrai4*W1-*DNAfc«\ E^JS^ 1 Xt± 2 "C^£ *i£ 

iasss^ijx (± n »b o — sb & & v * (± 3t^?^7^ re?q x t± -e- 
— «p* n - h'-rzi&mwimt'j?* <H7o 14, «f t l < <ti> 

K*f?o 
[0 0 6 7] 

J: #UxJ£\ 0. l%SDS^#fr0. 2XSSC+5 Oti/: 

(± 0 . 1 % S D S Sr-g-tf 1 x S S C 4> 6 0 °C<7)^ MJ'/yx^l- 4"^TT% IE 

JDNAt^^'J ^ -Y X-f & 2ft£E?!j £ ^Tf £ D N A £ flj^i" & d <h # & 

o 

[0 0 6 8] 

EFU#-i§- 1 KSB*o&ag?E^JXtt*o— «K45^-C 1 ^e^lMoJta^^^ 
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mm^2 izum^mmxit^t^— m^&^r 1 frbw&m<7>i&mtfK& 

?|J itz^fih <D-U<M&.mm £ Z> D N A £^IJffl L, CltKb DN A « H 
[0 0 6 9] 

¥ sy#. ¥±n. i996#hs) m<n<£&<D^mzm^hz\ttf-£^h 0 
h^m^mmmmmmmm^^w^m^mm^mxx^ ^^-mxh^ z. 

[0 0 7 0] 

(4) $%iWD N A £"a"^Ti~'2>^^' ^ — 
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P Express (X h 9 ? V— >t±Wl, Strategies, 5, 58 (1992)] , pBluescrlpt I 
I SK(+) (Nucleic Acids Research, 17, 9494(1989)] , Lambda ZAP II(* 
?i/->ttm), AgtlO, Agtll (D N A Cloning, A Practical APPRoach, 1, 
49(1985)] , ATriplEx(^ u-y-f- y *tfc«), A ExCel 1 (7 r y Tth^) „ p 
- T7T318U(7r;W-rvrtt»), pcD2 (Mol. Cen. Biol., 3, 280 (1983)] , pMW21 

sm^tmmnm). pucns^sitato, peg4oo cj.Bac. , 172, 2392 (1990)] 

, pQE-30 (QIAGEMttt!S)*Sr*»f*C <h7!> ? -C££o 
[0 0 7 1 ] 

mnzm^mmt Lxm^&m&it. dna^m^^^om^^^- 
, _ti b d n a & x mmfcmm xvm&ztitzm&z.^? mi 

[0 0 7 2] 

. ^fflBffl <D§tM^< ? ? - tLXli, Miif, pBTrP2, pBTacK pBTac2(i^-f*i 
'J >if—?>^4 Atti 19 TtTlK) . pKK233-2(Pharmaciatt§£K pSE280(Invit 
rogentt^), pGEMEX-1 (PromegattSg) , pQE-8 (QIAGENf±$^) , pQE-30 (QIAGEN?±$!0 
, pKYP10(#HflBB58-l 10600), pKYP200 [Agrc.Biol. Chem. , 48, 669(1984)] , PL 
SA1 [Agrc. Biol. Chem., 53, 277(1989)] , pGELl [Proc. Natl. Acad. Sci. U 
SA, 82, 4306 (1985)] , pBluescrlptll SK+, pBluescriptll SK(-) (Stratagene 
ttM), pTrS30(FERMBP-5407), pTrS32 (FERM BP-5408) , pGEX(PharmaciattM) , p 
ET-3(Novagentt^), pTerm2(US4686191, US4939094, US5160735), pSupex, pUBl 
10, pTP5, pC194, P UC18 [Gene, 33, 103(1985)] , pUC19 [Gene, 33, 103(1985 
)] , pSTV28'(S»jttt») , pSTV29(SSjttt«), pUC118(^?SitttW) , pPAl(# 
P?flBg63-233798), pEG400 [J. Bacteriol., 172, 2392(1990)] , pQE-30 (QIAGEN 
a«)*Ss£0!^1-*£fcj&*-e§4o ilffl^rnt-^-tLtli, $|x.t£, trp 
7°u^-?-(? trp). lac-7°n^e-^-(P lac), PLT^n^e- ? PR7°n^e- 

ttJIE#2 003-3056164 
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PSE7°n^e- *?-*$<r>, -XMsM^y r - S^Kfisfci-a :/n*- ? spo 
l-7°n^e-^-, SP027°n^e-^-, penpyn-t- * -^^^if £ >r t# ? T"# * 

o 

[0 0 7 3] 

itfflOM^^^-tLt, YEpl3(ATCC37115K YEp24(ATCC37051) 

, Ycp50(ATCC37419h pHS19, P HSl5^£$l^1-£ CI fcj&*-e# ^#ffl<7)7°n^e 
— :? — £: LTIi, x_ ti\ PH05-7°n^e-^-, PGK^n^e-^-, GAP"7°n^e-^ 
ADH7°n^e-^-, gall7°n^- gallO^n^e- 9 t-h'>av? 
^/^fynt-?-, MF« 17°n^-?-, CUP17°d^e-^-^c7)-7°d^- 

[0 0 7 4] 

iMlfflwH^^^-tLt, $lxJ£\ pcDNAI, pcDM8(7^-rr->t±J: 
^rfriSK pAGE107 [#^¥3-22979; Cytotechnology, 3, 133,(1990)) , pAS3-3 
(#^¥2-227075), pCDM8 [Nature, 329, 840,(1987)) . pcD N AI/AmP(Invitr 
ogenttm), pREP4(Invitrogentt$^). pAGE103 [J.Blochem. , 101, 1307(1987)) 

, pAGE2io^^f?ij^-f^ l i^^-e^^>o mmmmmvyfu^-r-t Ltti, m 

x.(i\ *>f M*"n^^M(h hCMV)<75IE(immediate early)*^?)-/^- 
, SV40iO^^-7°n^- H^D^^woyn^-^-, ^^n^^-^ 

d <h 7& ? T £ £ o 
[0 0 7 5] 

fIM)&ffi<75§Pjl^ ^-<h Ltit pIG121-Hm [Plant Cell Report 

, 15, 809-814(1995)) , pBI121 [EMB0 J. 6, 3901-3907(1987)) , pLAN411^pL 
AN421 (Plant Cell Reports 10(1991) 286-290) & fflTji-f & Z b & Z> 0 ttz 
, #K10kb&_hOftv»DNA ItfJt fctt&KSA"** # W\ ftiDNA^S 

IBAC2(Gene 200(1997)107-116), pYLTAC7 (PNAS 96(1999)6535-6540) ^pBIGRZ2 
i'H tt^fiV^ t -f h '1 -55(1997)37-39) rt ? #>lf £>*l£ 0 
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3 5S7°n^-^- [Mol. Gen. Genet (1990) 220, 389-392] ^^mfhfl&o 
[0 0 7 6] 

(5) ffl^DNA^tt^iSW 

mM^^m&OM-foMt Lt(i, Escherichia^ CorynebacteriumS, Brev 
ibacterium^, BacillusfllL Microbacteriumfll, SerratiaHL Pseudomonasfll > A 
grobacter iumflL Al icyclobaci 1 lusS> Anabaena-Pk AnacystisJiL Arthrobacte 
rH> Azobacter^, Chromatiumffil, Erwiniafll^ MethylobacteriumffL Phormidiu 
mWi^ Rhode-bacteria Rhodopseudomonas^ Rhodospirillum^iL Scenedesmunfll 
^ StreptomycesSN Synnecoccusflk Zymomonasf|^^fl|"t'£fi?fcife ! $J $>lf Z> Z. t 

[0 0 7 7] 

WEMfe3E.<7)£J£W£ LT(i, t';*nUX • tl/lfyx (Saccharomyces cer 
evisae) „ v V^f y^n^-tx • (Schizosaccharomyces pombe) .. /"Ja^ 

^ -trx • 9 y~-f-* (Kluyveromyces lactisK h'Jn^.fn^ • ^7>^(T 
richosporon pullulans) > ya7-t^-t^ • bf*7 X (Schwann iomyces allu 

x -7 ^ n -r 9 * h ri , I£S£ ^ ^ a £ w& ^ <h a*-? # & 0 

[0 0 7 8] 

fttlWi^Ltli, •f-^^^mm, C0S1«. C0S7«, CH0«^^^ 
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[0 0 7 9] 

(6) *HWO^>/^RO]RftM 

o 

mz-tz ztizx*) m^-tz z t # * o 

(j [0 0 8 0] 

iftT-ClfKt^iK, if»^Jt(iii#15-40°C^*i9, if«R#P^(i. ii 
# 1 6H#W~ 7 HIWt?*4o ifft^p H(i, 3. 0-9. 0Cffi»t4o pHO 

>m<vm$L%!jn$:i%mzffim ltu^ 

[0 0 8 1] 

K^ffl^nTV^RPM11640i#itfe [The Journal of the American Medical Assoc i 
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at ion, 199,519(1967)] , EagleOMEMifttl [Science, 122, 501(1952)] , DMEM*£ 
tik [Virology, 8, 396(1959)] , 199ig«i [Proceeding of the Society for the 
Biological Medicine, 73, 1(1950)] £ fcli Z ti hmm^^m^^mu 
Ltzt^^m^^ti^o i$*f±. il#p H 6 - 8 , 30~40T\ 5%CC>2 
- ^r^o^r-e i - 7 a mii- £tz, ^fWlCSCt, *t7^fy> 

[0 0 8 2] 

ii#pH6-8, 15-3 5°C^co#^T^l -2 1 B^fi^o £fz, *S 
[0 0 8 3] 

& . , ^mUi% itmte > yW7<yxf^ (deae) -t -7 r n - x 
, DIAI0N HPA-75(H^fk^ttM)^l^v>*fflv^cPt^ ^>X^^ n-r h ^^-7 
-f — V*. S-Sepharose FF("7 t ->7!tl)f W 1^ v > £:fflv^cllr -f ^ >3c}&^ 

ffiv^i$7fct4^n-7 h^77^ -vi> 5H^£ffl^7^;^$&, 77^f^ 
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[0 0 8 4] 
[0 0 8 5] 

<r> 9 y > k& & v> u -e (n-mmw^m m mmmw k £ n tz m 

[0 0 8 6] 

H) s tBocv* (t - 7* ;W£) ^<7)f b^^v* tao-ci m&~f i> 

u^t^oli:, ^Pg^^HAdvanced Chem Techttl^h 
- ^>/s> (^SPerkin ElmertttO, 777^^7 r KyTA-f ^7" ? (Amers 
ham Pharmacia BiotechttSSDx Tuij (yjtlUProtein Technology Instrumenttti^ 
) , ? 7 tf'-7 (TftEISynthece 1 1-VegattM > > B*^--t7T^r- 'J<f y K 
HPerSeptivettSSJ), ft#«fl#r^O^:/^ K#j£«*rfUffl L^JS"T-6 Ct^t 
^ •?> o 

[0 0 8 7] 

(7) D N A 1 f 

»^(±— »M & * n - - > y< ? ? - , x. «dT ^ X 5. KpWE15 (STRATAGENEtt 
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$10 %tlzmmAm z f$:?v-->yirZ>ZttfX^2>o T^n/^-r U 

mm-t-zm&t*. -ftkm&mmzmmm^? tztinxmui (ciontec 

[0 0 8 8] 

t tz , c: <^@e^j (y/A e?o) ^ ^ — «po >f >fo>^^l fca*E?!ie> 

DNA^, ^5i:^fi-^TO>f > hn^«rtJE§mL/;tt[3IE9(lODNA, E?iJ# 
t2f/T?^DNAXt±-eo2 3 8 - 2 0 6 4 #g CMfilfeKgE^-f **B55\ SB 
?|J#-^3X(±^^8 0- 6 8 7^SClSt^Mt^$iil, * 

KtSDN AlW8^:|ALti «t v> 0 

[0 0 8 9] 

ft, ±|BEyiJ#^-2Xt±-€-0 2 3 8 - 2 0 6 4#g<7)^T^$tL^, DNA^ 
B£?iJff3Xlif(0 8 0- 6 8 7 ^KK^-raaHfrT^S * g£ n 
- K-t^DNA^tfiWia^jgA-r^^^-tzti, -coDNAO'(t!lH-7 0 n-=e-^- 

T(±, pBI12^(clonetectt$S)rt ? ^f<b*i£ri s * ?-li7°n^-^-i;* 
0 777 - ^e-^-r ? -7 -V ;i/X<7) 3 5 S7°n ^ - ? - , HA. tumef a 

ciencecOTi"7°7X ^ Ki:#ftt^y/^J >£-l£8^>* - < 
tv^ 0 i ^cf 7*0 * - ^ - 1 l t ii, _tiE# U 7 9 >f * * 

^;WW3 5S7°o-t-^-H|^erH^ »HJ£<#£-f & r b cS7°o^-^ 

-^!lx.(iTTA297°n-^-^-7& 5 \ $ t>H«f S L < ti^itfcT-^sfEKEft $ fitz 

±3BE?'J#-^ 2 <£> 2 3 8 - 2 0 6 4 #g £ *i* D N A^@£ 

?1J#-^3C0 8 0 -6 8 7»*K»^i-&.»$3*-C^S*l&* Vv^.Rtn- 
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15 hnvK'J T^WfrUn t Lt(i, ±fSKF!l#-^ 2<751~23 7#i<7) 
[0 0 9 0] 

f «fz;T-<9DNA£, **<7)ff^fit^tC^Xi-^>^i6C WmWRfflkM'** *■ 
— >L tzfe, mWfcmzfem^ ? 9 -pKM424, P BIGRZ2^-*J- 7? n - ^ v 7 Lfzffi 

ti&o 
[0 0 9 11 

^-f-j. - r^TE^f^ ^Jiffbvb, ^Dy3'J- SljS 

£?)7*>. 611, 7'n -7 n 'J -f (0 7'7 y ^I<Oi^ f 

[0 0 9 2] 

**fflfl& , fit%# * fcWSS tf ?> ft, Mx. > -T 9 ^(OWs&MZ x. £ tz it 7° u h 
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£fi*£*« ; *v<y, /n^'j-o^cii, 3f£x_, tf^x, i%mm& 
[0 0 9 3] 

EAEf+xi>7>ft, >@£#;i^> r > a&, * 0| ;-^^>^»; =r-;w^ /<— 
■r * * ;i/ 2f > ffifc f * ffi v » -c* * * - * fflUfe^Mja* A1" <2> 7? * W £ c: t 

[0 0 9 4] 

X ^ n-x ^^-^/iMSttm^cM^^^f^ o ^O^f&tz. 7t<7)^ 9 ^TJ]£$fi£ 

A,tmw^ni^mt z> z t - 1 § „ c w£ c m 

s &M<vmfa 1 3c§5-r zztizx*), m^mmzntzF immznzzttfv 

[0 0 9 5] 
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Wffcte £ nTffc k Eltli- & <h ^ ? pit Etc & £ 0 
[0 0 9 6] 

[0 0 9 7] 

■7°? 4-?-, »3jfcgl ^4 Wft^ffittODNA^^XfilM^ 

X£2>o 

[0 0 9 8] 

t'tf&lfbti, Z<Dnt>, PCRviW*Lv> 0 ^ti^(7)#^(i, Molecu 
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lar Cloning: A laboratory Mannual, 2nd Ed., Cold Spring Harbor Laborator 
y, Cold Spring Harbor, NY. , 1989. m& V* * v - * n > 2 H£" 

[0 0 9 9] 

i yy a «f i jtf^^± * * - 1 & mm-r &tztb\zi±* pcRS-cii m^-fe 

t LTlPi t3 e-&ODNA*»Ii: Lt, ragJt C0J«fi3&*Ei6 <b n * i <h 
35"C*'K «fc i)iEffi|tC{±3e*P C Rv££fflv>T, FWTO i LT 1 r / A * K 1 

v a >&-c(4, liDNA^ i yyj*tpiz i jtf5T-^>i)^ ttffrfr^x f&tt 

i«^«»fl#WDNAt BW«)«[!»8<*l-ODNA«:»-roJt«LT, ^tti 
£*i£D NACOSY £X»±**iJSJLtT?*S £ £*tfS1-&o 
[0 10 0] 

PCRfti:ffl</^y7>f-7-ii, fcfcx.lfE?!l#-5-l *> L< f±E?U#-5§-2-Kia 
HODNAE^tB-^ i/i(±fflM14*Wi"*15-50merO^- 'J =f* ? W*?- 

>/W r 'J r-f -tf- ~> 3 >fti:fflv^7 s n - :/fi, E^iJ#-^ 1 R < f±E 
?iJ#-^2 HEIRODNAE^JtR— <7)2*aiDNAO^*ft<) L < f±4?fc < h i> 1 
5 merJiJLtO «B53\ i fcfi 1 «|D N A J tziZ<£0>ttffim<n&&t> L < (4 

o-7'H Tffiffl tSDN A Jtg^E^iJ t — JeJJLLOffiPIte ^tt-&DNA ^ 
IfbtiZo z\ZX~W7— fcVX±<7>ffim&tl^ {»Jx.(f 7 0 %^_h, £?£L<f48 
0 <tl)0iL<li9O %&_t, $ «b Cffi L < (4 9 3 %W±, #CffJ 

L < f4 9 5 %\>X±., Miifti L< (4 9 7%JJLfc.-C** 0 --tf^-tW 
±Wfflrai4*#i-*DNA t LT(4, ±EL/siffi|aittS:*-f * * l"*^ K 

[0101] 

vx± iz ^ tz mitt t&m'-t %m$mfo c^^tmdna 

l±ifl# 2003-3056164 
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, r^^i-^HUt-R f jteTOWMSrfllE-taci t^pTli-eab^o SlfOlB 
^ffiSrfflv^ d t-e^tlJ^HutCR f afc^O^fefcaMB-Ciao -Oi o fcfUffl 

HKfcWfc^-a-DNAOfijffiifctt-e-a- dn Aft fcPW*i-c 

v^ 0 R fffltt<om&li. RfilfS^v-^-DNA (Rfv-*-) <h L 
X<?>mF8&%x.t>tiZ> 0 Rfv-A-li, SfcKUfc'**: J: -9 SiDNA^rfA 

WhLTfflv\ ^ffln n pfl*WfILTvK±-r\ fig-Cab &«> 
[0102] 

ft, lADNA^R f itfe^fc L •C«|gi-**^ *Ut±v ±.*E<7> 

.fttc^^J: -? IC V R f iHS^i, cmsHS^>/^fti.^ORF12 5 
£ tz (± O R F 1 3 8 9 9 W<7> S h3>K'j r l*J<7>Sfi« * frfcj? Cti: 

T\ ORF 1 2 5 ittiORF 1 3 8 9 >/*9 R*»40«^*fllS"f -6 d i: H 

«t 0 , sxans^^R f ins^-c* & z. t tmmr* § * 0 

[0 10 3] 

Un> K'J TtCjslt&ORF 1 2 5ifcliORF 1 3 8 * > %^ftM<r> 

y-r-f >^&^J; 19 O R F 1 2 5 i/:liORF 13 8* KfctfctfJ LfcBfK 

$Jx.(2\ N. Koizuka, et al. Theor Appl Genet, 100:949-955, 2000KfEfc£ ti 
TV>*, tJtFi-FoATPase (^TATPAfc*B&) Wv^'tW, »»£t14^1® 
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fri^it-iot, ^o, TOK^14^.j@^^0R F 12 5i/:(iORFl 
3 8 ^w^Kco^ffritit^T, ^ttEtfUS&t: £(i*ttKII14^W*Kf£ 
DNA^IAL ^^KteMf^-eo^lf firf* 5 0 % i ^ < £f $ L < (i 6 

0 %m_h, £ ^ L < it 8 0 %W±il^Ltv^C t *m&rt%>Ji : &X»$>Z> 

o 

[0 10 4] 

m^tc»± % or f i 2 5 fc^-rafflteRiite^ffc^'f n >tf>o«r*-cuu =&t£ 

lltftSfrTR f ORF12 5^w^g^fiflii«L, (3 

t^tfcmsftfc^o $?t^^^-cti, tttoRFi 2 5^#i-^>»KJit4 

Tf±, ORF 1 2 5 * >/^^K<7)#fIS75 ? 80%i^_hM^-L-CV^ d fcj&HRIISSft 
tzfmm^-f- 9 O R F 1 2 5 9 «<O#t**a*80%&±# 

ft, _LiE<7)^vSt;i3tt^, ORF 1 2 5^0RF 138? RK**"* - * jft 

ifc, ORF125^0RF13 8 Atf*^**^* * - *M®^Bf 
^Hjo^Tf&il^-ti:, ra»tCfl|i!ii- < &dt-C^ibtL4o £<bfc»±, ORF12 5 
^ORF 1 3 8<D£&i> L < li—^frZ1t¥&J&Lfz^-7J- K&tftUCt Lt^^ 
v » £ ^t&s-c* # £ o ATPAH*J"f -5> tfCf* & mm<0^m-Cft hZ\t &X # & o 
[0 10 5] 

If *syot- ? - fc^tz^l&^ojliS^O— SBXi±^«:*X-f* d t X\ # 
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[0 10 6] 

an#i-*^*n»i, gij^t, cm smr f tfm^-Lx^K^imw&Mt^n &o 

- wit s*ff v \ mmmB^mM *mm-t&j3 : &*m^z>z\t\ l z±t) > 
mm < ti>mm, nmimm. t^^cms ^^mni-e § * 0 

[0 10 7] 

M^?-£ffiv>T, cm slTOtU 

< , cmslftiR f M^«r^EL-C^<btL^<>(J9-ei 
±7£<Dmm~*SM% -t Ltli, ^Oi.{i\ #PfW6 - 4 6 6 9 7tft 

[0 10 8] 

±IE^r*m: *)&hti& c m s»K£^U ^o, ^5£W<7)D N A £^-f & 
IIBJleI"C£> o £ <b i,z mmm ~f n - * - £ k :£§§RJ3 (7) D N A <D— UX It £U 

tmfr&t tifzMmmmt, s#> y°u*- 9 -m^m^^x^^tz^, jt 

sm* $ *t & t * m-r & nzimz^t, -fu^-9- mm ztizzttz 
<t 0 r f mK=f-<D?&mmmzihz>o zmzx *k ^<Dm^nm^%t^^tz 
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lot, ;^ffis-fflv»sct-e, cms^-c&o-cfcitsiL 

[0 10 9] 

ftttia^jt^ (RfitiST) fciMrt&fci&K, if, r f jtfST-oia^n 

littl)DNA-7-*-^Mt, I<7)DNA7-*-i:R f ilf^^jtfSffiflSI 
[0 110] 

DNA"7-^7-#g|^^{i, AFLP (Amplified fragment length polymorp 
hi sm) j£ (Nucleic Acids Research, 1995, Vol.23, No. 21 4407-4414) izm £ ti 
, GIBCO BR LttWA FLP Analysis System I A 
FLP Starter Primer Kit C^oTAF L P £fif o/: c -7 
- # - £ co if fcEggt £ ifiiJJci" & t-tft i:Lt, cms #M 3-bt^3> (Raphanu 
s sativus cv. Kosena) <£> llBA* ( (KC2/KA1) -1) tR fiit^SlIt 
^"f =i > (Raphanus sat ivus cv. Yuanhong) <T> 1 (YuanlO — 3) t £N 
. Koizuka, et al. Theor Appl Genet, 100:949-955 2000HfEfc<TOv£Hi^ 
£E L tz a > F lifirft 8 g L T|# htitd&2 1 0 0 TO<7) F 2 

*-i:R f mittvmmm&.mzmLfz'r; Aommzm 1 n^-f c 

[0 111] 

njfctaj 2 : yy i*nm*mz L?t3 >x ?<DftmtR f iifz;T-<7>#M7f 

mtiE#2 0 0 3 - 3 0 5 6 1 6 4 
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R f SfzH^RfrDNA -7- ts -m*m <W>l?i:i <&o «I«rT\ DNA7 
-*-iR f ae^tOESlT&niliiTv^^*, ADNAKIfM-^Jfo^n- 

oT, DNA-7-77-1^7^— i"^> R f SfciHIJtO 

[0 1 12] 

^^ii2.fI^c07^r7';-^^SiL7t:o DNA#t-$-#:<h LT, F 2 *HI£{« 

LtzmizmmLtzmm^M<^mtmcmB.y^ ^ > x »k #&k&v\ ctab& ( 

Murray, M. G. and Thompson, W. F. (1980) Nucleic Acids Res., 8, 4321) [Z 
J: 19 Y-J ADNA^PtiLfco 7^7*7']-^ 7A^? LT ADASHII 

^9 9- (STRATAGENEM) £ffl^T, ¥#7fi20kb, ^Hiftl. 5X 105jg|<7) 7 A 9" 
77-/7^7'J-^IU: 0 r/ .X ^ 9 9 — t L TpWEB: :TNC^ 

9 9- (EPICENTRE TECHNOLOGIES^^) £ ffl ^ T , ¥#Jfl40kb. iHM5. 5 X 10 4 1@ 
(7) n ^ ^ K 7 <Y 7 7 - L fc 0 

[0 1 13] 

3 y-y-j fpifemtwtfn Rf itfs^-<7)Mffiij ufia-r ^> dnat-^-^^ 

7&»t> % 3Dc-^/f7*'J^t*-y3>feS:I^T3X< K * n - >- £ijigt U 
Ell C/Ttio^MSODNAv-^-fl^Tj-K-t-Sn^f ^ ?*£5£J&L£ 
0 3 7<D-U*J&ir^X < Y 9 u — >NIT7/2i:T03-2(±#viH X <0 , t££ 

[0 1 14] 

Mv>T, ±|S3 >-r ^*<0— ^^fiK-Trr^ S n - >NIT7/2<hT03-20Ota^ 
SE?|J£, TGenscanJ (=i^^-7^ 77 h -7x7ttl) £fflv>T, 
7* /AD N A Se^iJ o T *5 «9 , ft ifi^r y A g£?ij T^fee $ti/:yn^)?t 
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[0 115] 

#I»|J3 : 5 v ? DNAfUtO+hr^ n-->r 

TGenscanJ TN££S ftfc 7°n ^6- ? t, ? - * ^_ ^ - Sr-Hfrfc-g-tr, @S 
?iJfM§- 1 tCfB|g$n/jl~85530i£SBe^J^f>^-6DNAWHpaI-SwaI»fit(8546b 

^^-i:ML/: 0 D N AWrM-^^tp^* Y^9t^Wfk (Epicentre Technolog 
iestt«)KJ: Omfl:LTDNA£|pIJKLrt:o S&K, f#fcftfcKr^£»IR#*Ba 
mHIH«t VWWLtz? u-=->>fWFrZ&tzo z\fih DN AKffM*^r% pGEM-T easy 
^ ? ? - (Promegatt H){:ty^o-^>^LT, cds6BT/pGEM-T easy * t# 0 

[0116] 

100/. 101XKfNI£&&IIttr&(2OaiM Tris-HCl(pH8.5), lOmM MgCl2, lmM Dithi 
othreitol, lOOmM KC1) l^gCO NIT7/2n^5 KDNAfclO unitO$IJK^ 

HHpal {-m.mm±Wk) *1mz-, 37VKXmmWSLLtz 0 
[0 1 1 7] 

D&k, 10// immmi- h <^A(pH5.6)<h250// 10i^y-;l/*Spx.Tffi# 
IlL -80t:HT5^W^*nLT, 15000rpm,4t:T*15^ra^-t-*o Jif*£l&#, $ 
h\z\m\<D10%3-9 y-;^i^C|)Di, l5000rpm,4 < C-C553^i£'k1-&o ±ft* 
P&§, &'fr*£ft«M»£fflv>-*\ aRS:5»IBie«$tl.o EIJRL^DNAitJB: 
Mffi7fc89// l*tPx.TiF^i"o 
[0 118] 

il^L^DNAiSC, 10// 1(7)10 XH$IJPW*MW^(500mM.Tris-HCl(pH7. 5) 
, lOOmM MgCl2, lOmM Dithiothreitol, lOOOmM NaClh 1// lOlOunit/// lfrM8£ 
SSwal (^SitttSO £#nx., 25°Ct3-cmp H WSL£ 0 11// 1O10X loading^ 
Wf£(l% SDS, 50% Glycetrol, 0.05% Bromophenol Blue) Zti\lx.tZo 
[0 11 9] 

l^gOiaitt^T^fn-^SeaPlaqueGrG agarose- (FMCttSS) 150ml <01XTA 
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E(40mM Tris-acetate, lmM EDTA) BMwL*'Mfa'i&. 100°C LT7**n-7 
£i#7^U 45°Ci-e^L^^^?ti[lL^o 14 X 15cm tfWW h U>f K30mmi|!SX 1 
mmJycon-ASrfSeu <t£P Lfc^WSrsfc L^<^@i6^o -A K loading 

Dye£Snx.fcDNA«:Si£L&*, 1 XTAE.30V/30cm<7>miE-C18B# fflW.%i%.W) Lfz 0 
• [0 12 0] 

m%mW}LfzV)l^, 0.5^g/ml xfy-)A7n; K/l XTAEJSiSH^ U 30 

izm-ts §W<7)8546bpCOltlr>t£. jiiIU:««:I^i)ttiLt, 
fci&lnmfcOBftf'Kfc* J: K£iJ*, *fcj&»£i&#*Lrt:2mlo-7>f ^n^-T- 
[0121] 

r;K7)*$50mgH*t LT1// 1 O50XGELase Buffer(2M Bis-Tris(pH6. 0) , 2M 
NaCl) £flnx.fc 0 Y)\s<D\<otz + o.-7 f ^68ti:j!jPfiL^ K^^f fc- h "Tn y * 

±TK L&7&*«b«t#U 555*WISnzaL7te ^f^-ri:, y;K7)M£200mgtc*t 
„.._ LTlunitOGELase (Epicentre Techno logiesttM) £ Jj|lX-'C45 0 C<7) K7^f t-h 

[0 12 2] 

r^m^tLT, l/3#»coiOM SfcBrr>*-*A(pH7.0)*i>n£*#U 15 
OOOrpm, 5frfflM<kLtZo Jtifr £$r L i/>2mlOv >f * n -f- a. - t > JhKfctL 

X2mM<r)J^? S -)V%1]\\X-tZo ?-^-7'$:Mm&. 15000rpnu4°C-C2 0 
'frLfco ±Y*£P&#, ^^i;iml<7>70%^^y-^*i^7iiHliPx., 15000rpm,4°C-e 

5frffli&<kLfz 0 ±m*&&. &<kM&&mmzm^x, itwcz^mmz^tz 

o i£»K20,ul cOTEMWQOmM Tris-HCl (pH8. 0) , lmM EDTA) fcflnx., 
ri>U DNAWfM-ilaliRL^o 
[0 12 3] 

mULtz20ju lODNA-MC, 10// 1010XKftlJRl^^»ffi(200mM Tris-HCl 
(pH8.5), lOOmM MgCl2, lOmM Dithiothreitol, lOOOmM KClK 68// 1 <0 dH 2 0. 
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2 M l <7)10 unit/^ l<7)tlJPm^BamHI (SffiiitttO £tinx., SOrUTll^WSnffl 
Lfco flPfif^ 10// KDZVffim-i- Y ') A ( P H5. 6) £250// lO-x* S-lV^Mx-X 
ffiffik, -80 o CtCT555-ra^iPL-r. 15000rpm,4°C-ei555-r H m^i-^>o ±vf£P&# 
. £fcKlmlO70Xi*y-fl'*lfr7W~Jnix., 15000rpm,4°C-C55tr B l7t^i-^>o ± 

M7ic2o^ \zmz.xm ^i- 0 55//i^mtK, 10/iicoiox pcr mm 

ffKlOOmM Tris-HCl(pH8.3), 500mM KC1) , 6 ju l<7)25mM MgC^ 8// 1 <02. 5mM dNT 
P mix, 1//1C05 unit///l <7)rTaq D N A polymerase WU^±M) ^1JUx.X'R 
Wik. 72 o C-e30^-p B 1tjnfiLT, 3' *^^dATP^#^P L/Co 
[0 12 4] 

m^^my 1^9 -y h :Microcon-50 ( 5 <J *°TttS) C _tfEKJ£?R£ 

#U 5000rpm,4°C-e20^Pfl^L/io Y 7 v y'cD^^X , l?J$100// l^il 
TK^tJDx-C, 5000rpm,4°C-e2055-ra^L/io 20,* 1 OTEM«?f (lOmM Tris-HCl 
(pHS.O), ImM EDTA) ^iflx., "7 ;W 9 -.x- >y h V) fl. U rS]££&£t;L 
Tff ^ n^-^-^H^^LTto 3000rpm,4r, S^FIl^LT, 7-r;U? 

-i-7f^)DNA ^EHKL^o 
. [0 1.2.5] 

i^^^vi-etf'btL^S^ l(Offli!f$^7t:DNAtC, I/, l(7)50ng/^ 1 pGEM-T easy 
i>?9- (PromegattM) > 6^1 ODNA Ligation Kit Ver. 2(^?@itttM) <7)l 

mm* mum, levxzo^-m^ >#a^-M/: 0 

[0 12 6] 

m9\-%my J )V9-^=-y Y :Microcon-50 U M *°TttM) ±f£RtDtfl£ 
100// 1<7>MM7K£ t i> U 5000rpm,4°C-e20^P^L> L£ Q y°<D7K^ 
WmiOO/u KDmm^m^X, 5000rpm.4t;^20^7t^L7^o 7 4 fr? 

3000rpnu4°C, 5^Fb11^LT, £®J|XL^o 
[0 12 7] 

- v a >ffl*M®DH10B (Gibco BRLttSO - A*l, -ft < jft*f fc 0 
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TkliX^^Ltzx.U? Fo,fl/-v3>ffl (Wmmmiwi) ^j-^-y h(USA Scie 
ntific PlasticsttSSOi;, D N A t mn L fz±mW Lfz Q Electro Cell Man 
ipulator 600(BTXttM) £ffiv>T, 1.25kv, 129fK 50// FO^T-i- 1/ * h n *° 
V-i/a ^0|&It^C37riC7S#> 7^500// lOSOCJgitMGibco BRLttM) 

- ^dr^^ y htcjn^Ttzo ^cfli® £ lomi co^*^-^- u zrcxmmmt 

"jtgmtfzo 100 / ag/mlOArapiciline(fP7lcM^ : f±^), 20// g/mlOX-Gal (^ffijg 
tt«!h lmMOIPTG(^ffliia^) ^Sn^^LB«^ifilk(l%Bacto-Trypt6ne, 0.5%Bac 
to-Yeast Extract, l%NaCl, 1. 5% Bacto-Agar) \,Z y *f # L TjTcJM £t£tf\ 18B# 

mvx±37°cvmmtfzo 

[0 12 8] 

^^^H!l±^3E|tL^:ev^r7 0^-^ > 100// g/ml<^AmpiciIl in£ J[J;ifc2ml <DL 

Bmm^x, 37°cx\snm^±^m tfz 0 mmtfz±mm^h, sscj;^? 

v > & C 4- flHJ PlSliiEcoRI (SSitttSi) X®Wt LXmm L T , cds6BT/pGEM-T eas 
y£f#£o 
[0 12 9] 

±j£ <?5 77 & "C W fz cds6BT/pGEM-T easy L fc-?-ft W^JJiMDHlOB^- > 1 

00//g/ml<7)AmpiciIlin^]!)Ox.^:100ml<7)LB 37*CT*18B#raJg* Lfco T 

^aVSDS&UJ: «9 . Qiagen Midi^y h (^7^^111) £ffii/>-Cfll«l L£o 
[0 13 0] 

^W!]4 - l : ^-co^(i) 
cds6BT/pGEM-Teasy * $lj I^^^EcoRI X®m& ^ 777*/>MH JRffl T 77" n - X 

^ 7 * -pKM424 (pKM424 UCaMV35S -fu^z~9~ \ GUS gene : N0S * - 
.5 oUfM-SrJnx.^:^^ ?-7& 5 pLAN421 (Plant Cell Reports 10(1991) 2 

86-290*^7?-) OEcoRI^i^7n-r->^LT, * -cds 

6BT/pKM424 tLfc, J^T KflMffl £ ^i"o 
[0131] 

100// lOlXHf|fiMi£i^^(50mM Tris-HCl (pH7. 5) , lOmM MgCl2, ImM Dithi 
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othreitol, lOOmM NaCD^C l/ug <£>cds6BT/pGEM-T easy D N A <h 10 unitO 
flMI£l?EcoRI (llilttl) ^ii, 37°CtCT10tr«SL£o 

mT, ±fE<^HpaI-SwaIif>t^lZ^ m L^IWItt^^yi-C-, cds6BT/pGEM-T easy 
h cds6BT £ -g- tf EcoRI Iff Jt £ 81 (U JR L o 
[0132] 

100^ l<7)lXHSIJPM^*I«?ft(50mM Tris-HCl (pH7. 5) , lOmM MgCl2, ImM Dithi 
othreitol, lOOmM NaCl) If* gWflftiflKjIffl^^ * - p KM424<h 10 unit 

OMIfSf EcoRI (Sffi^ttS!*) fciJDx., 37°Clzxmmmi&LfZo mmk. 100 
// 1 <T>m Tris-HCl (pH8.0) t , 1 unitOBacterial Alkaline Phosphatase (SiS 
jttt«)**nx.Tilft^, 5O°CC-10tP^jD^LTM'; ^KHfcLfco 
[0 13 33 

200 fx 1 OTEMfr Wt ( lOmM Tr i s-HC 1 (pH8. 0) , ImM EDTA) "C&ffi L/:7x;-il/ • 
tuxJ^frAZtiuz.. mt<mWLfZo 15000rpnu 5#Wj8'Mlfe, ±7#£$rLv> 

A* 103Mf£S3t^ h ^A(pH5.6) l<Dsc? S - )V*1]UZ-XMmk. -80VIZ 

T5^W^*PLT, 15000rpm,4°C-C1555^;t^L£o ±vf£P£§, $<b^lmlO70 
X^f/-^*#^t-inx., 15000rpm.4 o C-e555-r B m^L7t:o ±«f£ISfe#, if'L^ 
^«£#«*fflv»-C, i£lft&55frfflte*$-£rt:p SfcRKlOO/a lcOTE^Mt(10mM Tri 
s-HCl(pH8.0), ImM EDTA) £ fln x.. ^£U$gFri»U lOng//* 14>ifcj£fc Lfco 
[0 13 4] 

10^ l<Z>*M4$*Lrt:EcoRIBrfiV 1/* lOfla 1 ; >mffc£*i£pKM424^ 11^ 
1 ODNA Ligation Kit Ver. 2(SffiiittS0 I?§tf££?I.fniL 161CT 30#IHH > 

[0 13 53 

J frjr-sLZ. y h :Microcon-50 ( 5 'J #Tttti) ±gBR)Sjft£ 
100^ IO^StK^ fc.*K#U 5000rpm,4 o C-e205^K^L^L^o h5f/^ 
JtT, SJglOO// 10^MtK**Dx."C, 5000rpm,4 , C-e20^KS^L/io "7-f;u^ 

3000rpnu4°C, 55Hfl3t'fc It, @.JR L £ 0 
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[0 13 6] 

-v a >ffl*MDH10B (Gibco BRLttM) Sr-f- *--/HAtL, II < iH-H'fZo i^tf) 
*l-C^L^il/^ FnfU-y 3 >m (mmmmimm) ^j-^y h (USA Scie 
- ntific Plasticstt*0U, D N A tf&ftLtzJzMMZ&LfZo Electro Cell Ma 
nipulator 600(BTXttlO v>T, 1.25kv, 129fK 50// F©*frfiW * h n # 
U-v a >«r?fv\ ^<7)^E*>tc37°C^Si6^:500// l<7)S0C^«l(Gibco BRLttS!i) 

MCjnx.fco *JM£l0ml<7)ig#?-^-7lI#U 37°C-C1B# [SJJg t 
d^^L/Co 50//g/ml<7)Spectinoraycin(SigmattM) £#P;i/iLB^^ig*t&(l%Bacto 
-Tryptone, 0. 5%Bac to- Yeast Extract, lXNaCl, 1. 5% Bacto-Agar) C tg&Ltz 

±mmzmf. imwj>±37x;xigmLtz 0 

[0 13 7] 

I^*±i:a^:3n--«:, 50,«g/ml<7>Spectinomycin£J!JDA£2mltf> LB 

t&nnzx, 37°c-ei8B#p B m±*§*L/;o t&mLttmnfrb. fern-**)??* 

5 KDNA^ttWLfc, y°7*< KDNAHBamHI^^ibHpal^i^^n-^. 

>rztix\t*z>zt &mmmmiiindin&Mm±m)xwmLxmmL, cds6BT/ 

pKM424 1 Lfzo 

cds6BT/pKM424 £ L ^MDHl 0B £ , 50 ^ g/m 1 OSpec t i nomyc in £ #D 7L tz2 
50ml 4>LB JgifeKT, 37"CT18B# mtg m Lfz Q Tfrii V SDS&K «fc «9 , Qiagen Mi 

di^r-yh (*TYyt±) zm^xmmLfzo 

[0 13 8] 

se^j#^- i ^lem^ia^gc^j^+^^mfi-^ 7^on- >cm m 2 #ps 

.SC&ttKJ: *-fc#*U i!iR$*L>t:DNAWf>T-«:«[^JflElftffl^^ * 

-PBIGRZ2 (/^^t^x>XH h U -55(1997)37-39) ONotlgP&H ? 

o-->^*lt, mmzmmm^? ?-chi/ p bigrz2£ j^cpn^tk 
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[0 13 9] 

100/z l^lXH$UTO^*ifft?fl(50mM Tris-HCl (pH7. 5) , lOmM MgC12, ImM Dithi 
othreitol, lOOmM NaCl, 0.01% BSA, 0. 01% TritonX-100) ^ l^g W7^f 
?n->CHI DNAMO unitOfMEKINtNotl (SSitttM) £*P;L, 37°CHT1 

?u- >(HIONotIBftf-*5M*lBlJR Ltzo 
[0 14 0] 

100^ KDlxnmmmmmmiU(50aM Tris-HCl (pH7. 5), lOmM MgCl2, ImM Dithi 
othreitol, lOOmM NaCl, 0.01% BSA, 0. 01% TritonX-100) 4 1 l/<gOtitlff 

$mm^<? ^- P BiGRZ2<hio unitommmmoti &mm±m) zmx., 37m 

xmmM&Lf-Zo W&$£. 100^1 OlM Tris-HCl (pHS.O) 1 unit<7>Bacteria 
1 Alkaline Phosphatase (^m&ttm) £lJPx. XWiMk, 50 °C Tl B# ffl JpS. L T 9ft 

[0141] 

200 10TE^e^(10mM Tris-HCl (pH8. 0) , ImM EDTA) "C-fi&f P L 7 i J - )V • 
^on*;l/A^nx., mL<mWLfz 0 15000rpnu 5#rai£'k&, ±?t£*rLv> 

H.#<?^£ t^— JS»0 jgL v ? «)ISfc^fco 20 

^ l(03M|^lt^ h 7A(pH5.6) t500ju 1<Djl 9 / - )V Zm*. XmWik. -80°CH 
T5#Wi$±PLt\ 15000rpm,4°C-C15^^^L^ o _tvt£P&§^ £<bKlmlO70 

y JghMliDx., 15000rpm,4°C-e55>^iS^L/z o _lv/t£P&^ 
^M^ffl^T, ftR£55HM£*S-ti:fco itlKtwlOO^ l<7)TEM«?it(10mM Tri 
s-HCl(pHS.O), ImM EDTA) Zm*.. x^^JI^L> 10ng/^ lOjftJgt Lfco 
[0 14 2] 

10// lOflHIStL^NotlWfM-, 1// l^I'J >^4t£*i£pBIGRZ2^ ll^ 
1 COD N A Ligation Kit Ver.2(^ffli£ttim&iS*iSftH&, 16*C-C3055*ra-f > 

-f -y h :Microcon-50 (< U #TttS50 13, _tifiR]£ij££ 

100// lOStMTKi: t & K# U 5000rpm,4 < CT-20^F^jt^ L/Co h 9 7 -feyfc* 
fflglOO// 10M®7K^1)Dx.T, 5000rpm,4°C-e2053-ra^L7t o "7 4;l/* 

mtE# 2003-3056164 



#SH 2 0 0 2 - 0 2 0 0 8 3 ^- V \ 50/ 

3000rpnu4t\ 55^^it^LT, 7^^-a-7^DNA ^HJilXL/Co 
[0 14 3] 

L £ D N A £ -f- a. - r r 1 7K±^±LXi%m Lfz 0 30 ju I <D zc U ? h O *° V 

■ - is a > mizmmmioB (Gibco mj±m) ^fa-rtan, e<z&-trfco 

2k_t-C# J *»Lfc.x.>* hn#l/-yg (%£Rqp£lmm) h (USA Scie 

ntific FlasticsttSI)^ DNA tmrff\Ltzjzffi&&&Ltzo Electro Cell Ma 
nipulator 600(BTXtt$g) v>T , 1.25kv, 129a, 50^ FO^T^ V ? Yutf 
V-iss *<Dfe\M.-t>^37X;i l zUtbtz500{ J L l^SOCtfUil (Gibco BRLttM) 

htcJ0x./i o *J]im£l0mlOif*i^-r^#U 37°C-C1B#^M t 
^ftL^o 25^g/ml<7)Kanamycin ffitftMMttWk) ^in^^LB^^ttl(l%Bact 
o-Tryptone, 0. 5%Bacto-Yeast Extract, l%NaCl, 1. 5% Bacto-Agar) i#*L 
/w^»ffi«ri£tf > 18P#Wm±37t:T*^ L fco 
[0 14 4] 

3S^*±tca*lfe=in--*, 25//g/mlOKanaraycin^iPx.^2ral<7) LB^ftfi 
CT, 37°Ct:-18B#r B 1i^±Jt*L7t:o *g*L ^U^?^^ K 

D N A £ }ft m L tz 0 "7° 9 X 5 K D N A K g fi«j <7) iff fi- ** * n - - > ^ $ *i T v » -6 
fc«:«IR*3RHindIII(^Mjitl:«l)T-«ll»fLTll6©L, CHI/pBIGRZ2 £ L/c 0 

CHI/pBIGRZ2 * ffcjf L fc^JUBDHlOB * > 25 ^ g/ml ?>Kanamyc in & flp x. 250ml 
<DLB mmzx, 37°CX18mmt%mLfz 0 TfrU'JSOSfefc**). QiagenMidi* 

v v (*ryym zm^xmmLtz 0 

[0 14 5] 

t#^ft£cds6BT/pKM424^ 9 -££raU/pBIGRZ2^? 9 -<D^ti^fti% y MUL 
[0 14 6] 

T^DA'^f 'J ^ AEHAIOIO^P? h D,f l/-ya >ffln>e-r > Y-tfr&Vk 
T<Djj&XifMLtZo Trusty- ^ AEHA10l£, 50^g/ml Kanamycin (ftlft 
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tmttWk) , 25 g/ml Chloramphenicol (fOTt^tt^) £#P^LB^i#itil± 
K'J-^LT, 28°CT-24B#F B 1J^±1#«L, v > 7)\< a n £f#£ 0 50^g/ 
ml Kanamycin, 25^g/ml Chloramphenicol SriPx. ^LB^fHb20ml £50ml?f 'l>lftc A 
ti, jSlllmmflJt^nn --£fi&MU 28lC-C40I^W«fc ? *g« Ltz 0 40B#P B t m 
• . it'L^O^^-SrfflWLT, £^;40#P B 1IWll*#«L£o i£M£l500X g , 
4°C-eit^ L -rmffi L fzo ±m^^Xfz^-sL - -7* H40ml (DjK'<% L fcMBH0%^ 'J -b 
tf-;p£AtU ffif$£S5?^U 1500Xg, 4°C-C^ Lttl Ltc 0 
2IUM0^IL7t:o lfb^^ffif$tC7K^L^500// 1 ^MM10%^* -fc n - )V £ Uuz. 

m-cmtfe. -8o o c-7'j--»f-u^L^o 

[0 14 7] 

T^'n/s^f-i; ^ AEHAlOl^-^lx^ h n*°lx-v a h-b;v£ 7 k 
7K±-e^^t^o ^^^^L^1.5ml^^--7lC40^ l<7).xl^ FonXir/ 
h-fc;w£A*U ^-tL^tLl00ng<7)cds6BT/pKM424 Xfi, CHI/pBIGRZ2oy9 X ^ K 
D N A Z1m x. Tg< igffi L fc e 
[0 14 8] 

•? *5>*-t L J- P ? h n rK - ^ 3 > ffl (m»Wmm) Jri^yh(US 

A Scientific Plast icsttSO \z D N A <h MfD L/:7^*n/^f 'J ^ A £ #"t~ 0 E 
lectro Cell Manipulator 600(BTX*±S!0 £fflv>-C, 1.44kv, 129ft, 50/u¥(D^i^ 
txl/y h n*° \y~ v 3 -E-omE^^SOr^S^TtzSOO^ 1 <7)S0C*Stti 

(Gibco BRUttO MltJP;ifco T t*o/^ -f '1 ^ A £l0ml<7)^*^- 

cds6BT/pKM424^ ? ? - £ # A L £ T ^* o / s : ^ x U ^ A ^50 ^ g/ml Kanamyc in 
(^Ttl^tt^) , 25 M g/ml Chloramphenicol (Ml«ttf0 , 50// g/ml Spe 
ctinomycin(Sigmatt^), 2.5^g/ml Tetracycl ine(Sigraa*±|!0 £tJP£^LBiOTg 
M( 1 % Bacto-Tryptone, 0. 5% Bacto-Yeast Extract, l%NaCl, 1.5% Bacto-Agar 
)£, ^L^T^n^^i; <yA%jfof\ 24B#F^J^Ji28 0 C-e^«L^o 

CHI/pBIGRZ2^ ^-^iSAL/iT^nys^-f 'J ^ A {£50// g/ml Kanamycin ( 
fP^M^M) , 25> g/ml Chloramphenicol (fP^MIgtt^) , 30^ g/ml Hygro 
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24B#Pa1 J^_h28°C "C^* L fc„ 
[0 14 9] 

l^ftii:SH/:3nr-i -eft-eft*)^? * - r <h (;ifi£- Lfc±fBtf>$fi; 

- tk'®)*dzm^fz2mi (DLBmmzx. 3ovx2mm^±mmL/zo mmtfzr^u 

/^f'J^A^f), tev£^ i 0 5 KDNA£ffittiU cds6BT/pKM424^ 

? — & L < (2CHI/pBIGRZ2^ 9 9'u/i 9 f ^ A t'igA £ tit v>£ C <h 

mmmm l 7tJ$«ffin*«8o%^ nn-^ ^minx. rmn&, -so°c 

[0 1 5 0] 

nj&fci 6 : 9 ^mmw^m 

125*&oCMS-*-** (SW18) «J 1 0%^MWIt"iSIML, * 
;i^>£^-$&V>MSi£itk(T. Murashige and F. Skoog Physiol. Plant. 15: 
485, 1962) TIBfS-frfco B-l 4 BO^ttW^^Kttffi^ittSr^Jl) 

AM 3-5mmOft$JZ«J_l9^t. MS if* ( v /vfi M55 19) + LiS 
3%+2. 4-D lmg/K (v^vft, typel) 0. 4%t2 3)t, 

1 2~ 1 6l$niffirJ&*Lrt:o iOii, raR#*<&fc#K*'<3fi*Oifflll&^ffi 
BY- 2 t&fttm*ft^fz 0 
[0151] 

-^CHI/pBIGRZ2 £ ^- tr T ^ n / s : * f * A £ 28 °C T 8 ~~ 4 8 B# TO* L , 0D 6 
00=1.0&%.iX*mM£-*ttz o T^n/s^x 1 ; ^ A<7)B#{i?S#OMS^^^>7 >; 

.®20fr#fttgmLtzo &ftt&m&.rru v a L^mna 

fflz.l£NS&*1gfk+BS\* 9 $ y (v^-7tt, M0 4 0 4) +*?n-x.3%+2 
, 4-D lmg/lc0^1fe-e2BF B 1it*L, flSft$-tir?to MS«**f tfl+B5 tf 

^> + X^o-X3%+2, 4-D lmg/lK^&^K^I/^-v'J > (7 7>f 
■f -tt, -tf*^ > $ 7t (iGIBCO-BRLtt Carbenici 1 1 in disodium salts) £500mg/ 
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i <7> mm xmu l k j& w * l , r r n / r- * a £ l 0 

[0 15 2] 

X ? n-* l % + ^>y;V7 5 S "7V >3mg/l + #-^-v 'J >500mg/HCJni., 
- flt&£R5ii«/l , i fcStfeffi tLXU-r-rj is >5-30mg/l (t*7^fX^tt, # 

[0 15 3] 

'X<DX-r y -?<Dl&1kt LX i±Wx.(fMS^»( v^tt, M5 5 1 9) + X^n- 
X 1 %+^>y>T 5 / 7°M >3mg/l + -b*T^->lmg/l + 77-^— v 'j >500mg/l 

mzz (Dt%& [z&m L23°c-c3;ip H m# l > -e^eo * ;^^aists * t?3a 

[0 15 4] 

B&co B 1 1 £ t;j « o T ffi x. o ^ -c tf < M-3 0 %<7>tt^-C^5e^7& s 5&j£ 
Sftfco ^^(i-e<7)^B5*^ife(v^^±, G 5 8 9 3)+X^o-x3% + 
^>y>7< 7-7 0 '; >lmg/UZ&LXi?f8.Ltz$>tMStgM (y/vtt M5 5 1 
9) +X?D-^3% + t7^U>|0. lrag/l + ^> v;l^T < 7 -7°'; >0. Olmg/ 
1 £ ^ tri&flfe T'l&m $ * o 
[0 15 5] 

nmw7 : &nimit<r>m*t (sadnaomhi) 

$l)+7y>ttWDNA|^7F (DNeasy plant mini) ^i^TDNA^i 
L /jo 

(jfe**H3 tc^-t) o aumimm-w i commmms6bp^h3753bpix<D5 

68bpT* «K 7t7-K7 p 7 / fv-i tt f5' -GAAGCAAAAAAGAAAACGAGCAGAG-3 ' 
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J ( BE?lJ#-^ 4 ) , 'JA-^yy^v-tLt T5' -CCAAAAATCCGAAATCCGAATAGAC 
-3' J (@B^iJ#-f- 5 ) ^ffflL^o bg&fi(iK?iJ#-5!- 1 Oia*gS^ij4869bp^ f>5112 
bp i T-(7)244bp-C^) 19, 7*7-K7 , 7^f7-tLT T5' -CTCGGCTCTGGGTTTAGTGA 
-3 ' J ( ge^ij 6 ) , 'J/^^^^v-Ht T5 ' -TCCACAAACCCTAGCCAACA-3 

- ' j (mm^ 7) zfemtfzo cumzmm^ 1 <nj&m&W766bpfr % 8250b P 

t -e<7)485bpT"* •} , 7*7-K^7>f-7-tL"C T5' -GCTTATGCTTCTCTGGTTCGCC 
TC-3 'J ( g£?ij 8 ) , 1 J / < - * "7° 7 4 -7 - «b L X T5 ' -CTCAGTTTTCGTCACCTTAC 
ACAATGC-3' J (E^J#-^ 9 ) ' fcttffl L fco 
[0 15 6] 

l//l<7)ISte^DNAM (50ng/^l) 12. 1^ I^SSBtK, 2// IOIOxP 
CR Mlfiif (lOOmM Tris-HCl(pH8.3), 500mM KC1) , 1. 2/u \<D25nM MgC12, 1.6 
l<7)2.5mM dNTP mix, 1^ lO^gPfiOlO^ M"7 5}- 7 - K"/7 v-M, 1// lO 
^fflJffiOlO^M'^^-xy^^ v-jgifc, 0. l M l<D5 unit/^1 OrTaq D N A po 
lymerase (SSittttO TflfPiL 94°C40f>\ 55°C 3 0 #\ 72°C1t><0-^ 

* £351311! 0ig1-*UJ: 0 DN ASrfjMSLfco *J--v;HM ^ UN0I 
I (BiometrattSSO fcfgffiLfco RS&Tffe, 4% Nusive3:l Agarose (FMC*t*D/l 
XTBE(89raM Tris-borate, 89raM boric acid, 2mM EDTA) MirtftO^m^u^l* 
KJ:»K ««I!»S:iBLfc (0 3*#J&) o 
[0 15 7] 

o 

[0 15 8] 

n»0 8 : mn$mfc<7>mtir (cmsiii^>^7ioRF 1 2 5*«*<o«^o 

lif! 7 <h IWJ Dlffl#:?>otJ<&£ l o^O, CMS ? >^f*SORF 1 2 5 
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[0 15 9] 

(i) ^mr,mmm^h<D9 >/*?«ttiaj 

? W^K<7)Jftm&, -)xx^7"nfr/^C|U, N. Koizuka<b (The 
or Appl Genet (2000) 100:949-955) O^viC^CT^fo^o 

^frfaKfi, ft<b*lfc5B«|E«-*-**Ool3r* (ft $ lam) lot, 100/* 1WK 
itL/c^>^^fitliIti (50mM Tris-HCl(pH7.5), 2%(W/V)SDS) £tM£L£: 
?L§fciCA*i> ?L#T-Jg«)«L7t:o c: * n jl>L^a.--7'H# U 1500 

0rpm,15^W, 4ttI^L/: 0 St'fr&, ±fi*ffi*Sf L^T^f ^na^a-^* 
100°C-e55t^»L/Zo HJ£l5000rpm,15frW, 4lCCit<l>U ±S*iS 

•yK7t-Kfeia^?>^7fjEi^7h (Bio-radttiSD £fflv>TSDSnJ"?#14 
[0 16 0] 

( 2 ) SDS-PAGE&K <fc & ? KO^i:PVDF)iI^^f5¥ : *7^^ ^ > 7'n -f 

7xl0cm^ 0 10%OSDS*° 'J77'J^7 5 K ^ £ ffl v> T , 1 V - > * £ 1)15 // g<0 

SDS^tt^^^^KSriife-frrw'^ciMfttcr^MiL^o *px.r, orf i 2 5? 

^T^tLTtio «^^t&##{il0mA-eiB#K, 15mATlB#r H ^f o tz a 

, -fc< K7^7-nf^^if (B^MlttM) fcffl^T, PVDFH1 (^'J*7|i 

ft) C* 0| J7^'J^7? K^V^W^^A^g^, 100mA, 1 H£P^O|feffc"C4e^ 

Lfco 

[0161] 

(3) titffc*m^tz9 >'*9H<Dtftm : >7'of -r 

* >'*?MZm^LtzPWF H£, _tT2tjac^#JU 10mi<7>rn •;/ * > 
(20mM Tris-HCl(pH7.5), 500mM NaCl, 0.05% Tween20, 5%X*AS;P*) Hjf£ 
U 1 B#ffl-*g£ -9 LT> 7*d y > ^* Ltzo ±OPVDFJHT- S h 3 > KU T ? 
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y- K»<7) 3>Fn-jvH TATPA£ , T^PW)jlT-*fflJ]SRit14^P*9;i ? 
*£X$>Z>0 R F 1 2 5 Zttimkiti Ltz Q lOmlO 1 >km*KfciU (lOml^rn 
•7 * y VmiU K s ATPAf£tti m t LT100// 1 OATPA-t 7 * D - -f- )V jftfr £ fln x. , O 
R F 1 2 5f£tBffli: LT2 ^ 1WORF 1 2 5 Citi"<2> ^+h^jLlflLrt^*P^^(M. 
• Iwabuchi et al. Plant Molecular Biology (1999)39:183-188)) PVDFI]££ 
f£L 1 8BtfM£ 9 LfCo 100ml OTTBS (20mM Tris-HCl (pH7. 5), 500mM NaCl, 0 
.05% Tween20) ^PVDFJj££#U 1053*EUg£: ■? L£ 0 £<Z>*ffc£3lBllS <9 £ Lift 
PJ<7)— &tfc#fl£*fl:V>aELrt:o 10ral<7) 2^)t#Rti>?ft (lOmlorn y ^ > y-*v#fft 
ATPAtfcfflfflfc LT10// lO^-^dr v^--tf^jtJpL7t:-V^rm-7^^IgG (Am 
ershamttiO , ORF 1 2 5tHJfflfc LtlO^ 107^* 'j 7*77 r ^-4fS- 
ftJDL^-r^tJL^^^rlgG (Bio-radtt$li) fciUx.*: (M. Iwabuchi et al. Plan 
t Molecular Biology (1999)39:183-188)) ) PVDFJHI£# L*tl?timW& 

L7t 0 100ml(7)TTBS (20mM Tris-HCl (pH7. 5) , 500mM NaCl, 0.05% Tween20) 
KPVDF IBIfc^U lOfrKig^ Lfco £0*ft£3IIIfclJ & Lififfl^&ifcttifc 
£«fci/>aEL7to ATPAltajfflt LT, a° - t * y f - C ^ t ^ f y X f A 

TECL+J (Amersham1±$£) 5#M*:Jfc|fctil Lfc 0 ORF 1 2 5tlUffltL 

T > T;u* 'J y**7 r ^-^Ol&fe^K-e^xBBCIP/NBT (MOSS Inc.ttJH) * 

[0162] 

hn-^^aATPAosfti^^^g^bLfci'^ orf 1 2 5 

mm.&MtfflmX~$>2>m4, RIM. Iwabuchi et al. Plant Molecular Biolog 
y (1999)39: 183-188) o ifz, ORF 1 2 5 9 RfflltWwS^v^ 

fhwm t itm-t& t , mmm-r 9 * t?i/8~i/i6, ^mm-r 9 * -ei/mm 
r f 1 2 5 ^ v/^f o*«t^t4» t <i, 3ft<au»u ratoM^c* 
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&-<!:^£>. ^l£DNAg£?iJ(i. U3>K'J7rtO0RF12 5^W^SS 

■ tiX^*&ZtfrmUX&fz (15) o 
[0 16 3] 

mmM9 : c DNA« 

cDNA (Of*±, RNAMtUT, itfc^ttig&ftti L£ £ § izm^tz F 

A£tt»Lfc&, cDNA££-J&f£, 5' -RACE2 £ (i3' -RACEi**fflv>"CfT o *:<, 
(mRNAOffit!*) 

-y^AftyT^- hftKJ: *K RNeasy* y h (Qiagentt) fcffl^T. £RNA 
ittomttzo £RNA ^<bPolyA+RNA£, Origo(dT) -fc;H3 -X * 7 A TmR 
NA Purification kitj (Amersham Pharmaciatt) V^Tffl^ LmRNA£ Ltz 0 
[0 16 4] 

(5' -RACE <h 3' -RACE ItZ «fc % c DNA <r>0M) 

ff|J& L fcmRNA • l//g£Jflv>t\ 5'-RACE£3'-RACEi£tC J: h [Marathon RACE s 
ystera 5'RACE 3'RACEJ *y h£ffl^TcDNA £J£fIL£o itfcT-^tfJ"/? >f 
v-iLT5' -RACE \Z {±5' -GATTCCTTTCTCTTGCATTTCAG-3 ' (K?iJ#-*r 10) 
U 3'-RACElC(i, 5' -ATCTCGTCCTTTACCTTCTGTGG-3' 1 1) £1£/BL£ 

o t#^7^n-><of£*K?iJ£*i7gf|L cDNAg£?iJ£t#£ (K3«#2) « 
[0 16 5] 

HJfctffl 1 0 ! cDNAOT < -/&B£?!Ktf>ggi&£J&0r 

(1) c dna <dt < ;mum^^m$, 'm%<vv ^^7- J y ?~ ^- v^m^x 

> ICTIr^^f rGenetyx-SVj ( V7 h *iTHHfc(*IO ) ^fflv>T^fV\ 
I^iJ#-^3 Hie^cOT 5 y^gE?lJ£f#7to PFR-t^-^OtfWU;, Protein famil 
ies database of alignments and HMNs (JilTPfam^ Eg- ht tp//: www. Sanger, ac. u 
k/Sof tware/Pf am/search, shtml ) KfrZ, y°a A Xfx-o tz Q Mtir SS^I 
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R-C<fc£^£ji.ffi Lfz Q i7t:PPR^^---7(i N 3o<7)PPR^ ^ -H-ot^: 
o -ec?3o<!; 

(D PPR^7X^-#l : N*5^^^1#@OPPR^e^--7^«b5#g<7)PPR^^---7 
- t^ML£ 1 7 5$I^7^&£PPR? 9-, 

(D PPR^9X?-#2 : N*5^^6 6#g^PPR^e^-7^ibl2#B<OPPR^e^- 
■7 fimm L 2 4 5 «b 4* £PPR^ ^ X ? - , ifeCK 

(D PPR^^X^-#3 : N*^^'bl3l : @<7)PPR^e^--7^^16l : ScoPPR^^-- 
7^iS^L7^ 1 4 0mmfrh%2>??R? 

[0 16 6] 

H«0 1 l :$»n/^Mlr 

^M^(mRNA) ic^-r^, c t -?±mmizio\,^xMmr>mzfezi-frt'7 ^<Dmm 
iz7FLfzm&®mmittz±mmmji-<? ?- p qe-8ol (Qiagentt 

) pBaaMl-SphmmzmXL, 6|(0t:Xfy>W (6XHis) N»U#Sn-t 

& l§3E|^ ^ _ £$||g L £ ( P QEBl/cds6) o t tz , P STV29 (SMii) <"< > * - £ 

ItLT, BamHIg[5fi^2SA-r Z> 7'7^"7- : CGGGATCCGCTCACAATT (g£3«-S§- 1 

2) M13y^^-7- RV im.m^. m) ) £fflv>TDNA£i#i|JSL7t:o DN 

AOiiiPIfi, Takara LA PCR Kit (#0 ) £ffl^7c 0 ii*SL£DNA£ 

. ffflMSIIfBamHI, EcoRI ) -CMf£> Suprec-02 (SMiS 

) ^ffl^tilLto orfl25itfcTW -UTRfMhorf 125^25 / gJtOM^ 

BamHItEcoRI^fi^^^^DNAIffit^^-r^Tt:^^, 2 

v>T, ll^<7)^& (tl^OPCRH^yn h : £-J&DNAOH|5£PP84-87 

mtt) ) tc^oT, PCR^tfo/^o y^^r-e-fi, 

125-5' BamHI : 

GCGGATCCCMTTTCATTCTGCATCACTCTCCCTGTCGTTATCGACCTCGCMGGTTTTTGAAACGGCCGAA 
ACGGGAAGTGACAATACCGCTTTTCTTC (mm^ 1 3 ) 
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125-5' EcoRI : 

GGMTTCACTMCTTTACATTCAGTAGGAGTGAGATTATGACAAAMGTGGACMTTTTTCGAAAAAGGTAA 
TCATGCATTTATATGCTGAAGAAAAGCG (BftW-^ 1 4 ) 

<7)2**m^tZo KMBLfcDNAfc, ffiMIHJfBaniHT, EcoRI (^ffijS (ft) ) ■ T- 
• £JWf&, Suprec-02 (Sffiii (ft) ) Srffl^TffiKLfeo L D N A (±TaKaR 
a Ligation kit (SiBii (ft) ) £ffiv>-C|£ ^cMSDH10B(Gibco BRL?± 

jKOK^KKlfeLfco 50^g/mlO^ n^A^i-n-MSigmattSSI) *»Dx.^LBHI 
5^^Hfe(l%Bacto-Tryptone, 0. 5% Bacto-Yeast Extract, 1% NaCl, 1.5%Bacto-A 
gar, 0. ImMIPTG, 20ug/ml X-GaDCT, lSm^iik±37VX^mLfz 0 ^<Wv>n 

, EcoRISPfi^ <b lacZitfS^Ofg^im^cOlBI ^orf 125itfc^-W -UTRflM t orf 
125<7)25T < /^£^-frl74bp (HI 6 HgElftOiSlfeBE^jO n 7-18 0fl) 
**ALfc^>^-*«SiL^:(pSTV125-5 , #LA6)o £ £|WIB#H|£ 1 7 4bptcffl^ 
i-^>^umM^U^^^^ S-frfcKrH" (HI 6 KfE*cO*l*Be?iJ<7) 7-183 
#B) £*#o^? ^-^<btL^(pSTV125-5'#LA12) 0 
[0 16 7] ' 

^-pSTV125-5 , #LA6S.D f #LA12^-?-tL^tL N ^MffiDHlOB (GibcoBRLtt) 
tc3>AU LBiSHilU50^g/mlc7)^n^A7i^n-;u (fO^^tt) , 200 ju U<D 
IFTGmitmmn). ^g/ml^X-Gal WUm±) ^Mx.fzm^mx\ 37°C- 

fti^^^-^AL K is v>T #A $ ti/iLacZ«fcW§§JJI L/cd 

[0 16 8] 

±i£<7>pSTV125-5'^ ?-<tpQEBl/cds6^ 9 - t &&H_tf2t |W|$I 

o^miciAta ±ga^fjfeU50^g/mi<^T>trvy ^fctro 

ffl^T*£*L/c<h d^>, pSTV125-5'#LA6t##^-^7t^^(i, nn--^<^ 
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[0 16 9] 

J£JLt<7>*g*J: 19, pQEBl/cds6^* *-H«fc •) ^J»Mrt"C||^ Lfc * w** Kfi 
, pSTV125-5'#LA6<7)mRNAt^-^L7t:^, UcZitfc^Of&^W* fc*L6v>=f n 
- --(;^o/j<h#x.eti^o ifc, pSTV125-5'#LA12t&#£^£*#£-^(i, if 
ABfrM-^fiC^^^ri-^d^Ct 0pQEBl/cds6El3*co? * K^mRNAH^-^ 
i" £ - t rt ? m 5fei\ -€- coiSmLacZa:fz;T-75^3F| L Wfe tc 4' o £ <!: # i_ ft £ 0 
[0 17 01 

£7^, UfetSc cor 5 y^S^iJ^Wi-^) * >/^imorfl25 

cOmRNA, «t *) < <h korf 125-5' UTRfHt <h0RF1250O25T ^ J W3% 

m<v^- vmt&<v$r^mty)izm^Lx. 0RF125? >^?n<D5£m.£Wtx^^i> 

[0171J 

F3>K'j7rtt\ mn^mmj-tffi&L, mmzvm-t&ztx, mm 

[0172] 

^f^KJ: »K R fitted #Klti, ^3>»Rf 1 fcfc=£tf)$.m Zft 

Ltt?^ mm^M * flLi-t- a srjttt-r & - 1 ansr^ k & o £ 0 

[0 17 3] 

SEQUENCE LISTING 

<110> Mitsubishi Chemical Corporation 

<120> A protein which is involved in recovery of cytoplasm male fertilit 
y from sterility and a gene encoding the protein 
<130> A21005A 
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<160> 14 
[0 17 4] 

<210> 1 
<211> 8553 
<212> DNA 

<213> Raphanus sativus 
<400> 1 

atttaaattt tatacttaat atgtatttaa actctccaat gcaataaggg atataaacaa 60 
aaggtattca tagatgttat gtattcgtac accgatgtat tcgtatacct taaatatatg 120 
tatacttatg tatacatata cttgtgtatt cgtacacctt aagtattcga tgggttatgt 180 
tggtattcgt atattttatg tatttgtaca ccttatgtat acttatgtat atgtacacct 240 
tatgtatttg tacatcttaa gtattagatg agttatgttg atattcgtac accttatgta 300 
ttcgtacacc ttctgtatac cttaggtatt cgtacacctt aggtatttgt acacctaagg 360 
tattcgtaca ccttatgtat acttatgtat acgtacacct tatatattcg aacaccttag 420 
atattcgtac atcttatgta tacgtatact tatttcttga gttatagtga attagattgt 480 
attaaacgtt agacataggg ttccggattt atccaagggt tccagattgt ttcagattct 540 
ggatttaccc aatggttctg gatttaccca agggttccgg atttaggatt caaggtttag 600 
agtttaggat tttaggttta gtgttttgtt gatgattttt aatatttaag ataaatgtag 660 
acaaatttgt tcttcctacc attttgacaa aaaatgaaag atctatgtag gtttccaagt 720 
ttattaaatt tacccagatt tatgaaaatt atccataaat ttatataatt ttatgaataa 780 
tttatcattt atttgggtaa atttcataaa tatgaaagtt tcttttatgg gtcaaaatgt 840 
ataatttatt cggattctgg atttacccaa gggttccgga tttacccaag gattccagat 900 
ttaggattca tggtttagag tttaggagtt tatgtttagt gttttgttga tgattttaaa 960 
tatttaagat aagaagttta tgcgagagaa tttggtcaaa ctcaggttga gtcttaactt 1020 
cttaagacat aaaaatcact agatacttga catggaggca ccaaattatc ctatattttt 1080 
tggacttaat cttggtgtac ccctagagta aaccttaagg ttcaccaacc aatagaaatc 1140 
actcatttca cagttgatat cttttaaaaa agtaaacaaa atattgtcga gttatattac 1200 
atttttaaaa taaaaatatt aaaaaataaa aataataata tatgcaaaaa aaaagatttt 1260 
ttaaaaagat tttaatttcg tcaacaaaac -actaaactct aaactctaaa tcctaaaccc 1320 
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ttggataaat actaaaccct aaattaaaaa cattaaacca taatagtatt tttaagattt 1380 
aatgttttag tgtttagtgt ttttgattta gaatttagga ttatccaagt gtttatgatt 1440 
tatccaaggg tttagggttt agaatttagg gtttagggtt tagagtttaa aattatccaa 1500 
gggtctaggg tatacccaag ggtttagggt ttaggattta gggtttaggg tttagaattt 1560 
"■ agggtttagg gtttagagtt taaaattatc caagggttta gggtataccc aagggtttag 1620 
ggtttaggat ttagggttta aggtttagtg ttttttgacg atattaaaaa tagttttcaa 1680 
aaattcattt tttgtaacgg ctattatttt ttttttatat tttatttatt ttaaaaacat 1740 
aatataactt gacaatattt tcttttcttt ttaaaaaaaa tattaattat gaaatacttg 1800 
attcctattg gttgggtgaa cctaaatgtt cactctaggg gtgaacctaa ggataactct 1860 
attttttggg gtgaaatagc actatagcgg atatcttttt caatagatta taagcacggc 1920 
tctacctatg actaatcaag aacttgggat gattggaaat ctgcaggttg tactcaatat 1980 
gggattatat tggttctaac aagtagatat gatccttgaa aattaaagtt attagatcag 2040 
ttcatcgtga aaggtgtagg gtttgtcatt ttattaacaa atttgtcatt tcattaacaa 2100 
tttttgtcat tttataaaca tgaaaattat aacgaatgca ctttgctgcc agatcccaat 2160 
ttgtcatttt atttttggga aaaaaatgta gcatttcgtg agtgtttcta tttttggcaa 2220 
aaacaaaaag tgtgagatca attttgacca aaaaaaaatg taagattcac gtaggtttcc 2280 
aaatttatta aatttaccca actatattaa aattaaatgt agacaaattt gttttcctgc 2340 
cattttggca aaaaatgaag gatctatgaa ggtttccaag tttattaaat ttactcagat 2400 
ttatgataat tatccataaa tttacataat tttatgaatt atcatttatt tgggtagatt 2460 
tcataaatat gaaagtttct tttatgagtc aaaatgtata atttattggg taactttcat 2520 
aaattttaga atttacatcg attttatatt aattcgtata gatttatgtt gactttatat 2580 
atgaaaaaat atgtattata ttaaaagtag ttgctcatat atgattttta aatattaaat 2640 
atgatccaaa agtttaatga ataaagaatg tttatggaat ttacaaaagt tagttgttaa 2700 
aagttagtgg gaaaaaaatt attttttata ggcaaagtgg attttgggtc ccacgaaatt 2760 
acttttccaa cttgccaagt ttaataggca aaaaggttaa aaatgtcata aatttattct 2820 
ctctctacta ggttgcccaa ttgcctaata taaacttgag gtggcctatt tttctaattc 2880 
aaacttaaaa gttgcccttt cccctaattg acccataaaa gaatgaaaga catttttctt 2940 
ttccaaatta caatccctag ataattttat tttgtaggtg cattccatcg gttatgatta 3000 
cagaatagct acgcttctct attgattctt attgcgccgt tggtgacgtt ttccatggaa 3060 
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tcaagtagtg ttttatctcc tatcactaac aacatattca tagattttgt ttatcacttg 3120 
ttctgtgttc ctgatcatat acttgactca gtttctgtga tttcatcaag tttttgagaa 3180 
cagaagaagc aaaaaagaaa acgagcagag ctgctcttac aatgttttaa ccgtgagtga 3240 
taaatttatt tacataaaag tattttaaaa atagatttaa tcaaccaatt taatatatta 3300 
"• ttttatattt agttcatttt tttttgacat cttttatatt tagtttagaa cacctctatt 3360 
tgagtacaac atagattata atgataaatt tataaaatag cataattttt tat tt teat t 3420 
gttttatgat aaaattctaa ataacaataa ttataatatt attatattac taattgcaaa 3480 
aattaattaa tacattattt tataataaat atttaaaacg ttgggtagga ttttgttaga 3540 
tttttttcaa caaattttgt tatagctaaa ataaaattca aatgtattgt taaaattgat 3600 
tttttttttt tttgattatt aagatttaat ataaataaac atatatgtca tattaaatat 3660 
ttaactaagt ggtcctaatc tttgaactag gggtgggcgt tegggtaect attcgggttt 3720 
cggttcgagt etatteggat ttcggatttt tggggtcaaa gattttagee ecatteggtt 3780 
atttctaaat tacggttcgg gttcggttcg gatccttgeg gatteggtte gggttcggat 3840 
aaccegttta aattattttc aaaattttaa aatttcatta tatattttaa acttttcgaa 3900 
atttgtaaac aaaataatat attacatata aatttcaata atatgtgtcg aagtaccaaa 3960 
acttaacatg taaattggtt tgatttggat atttggatag aaaatcaatc atattttata 4020 
tatttttggt gttttgagta tgctttaact atttatacat gtacttttta atgtttttat 4080 
atattttcta gtattttgaa caatttaaaa gtattatata tattttagat gctttttaat 4140 
atatattcaa tctaaaaata gttaaatata tatgtatatt aatctatttc ggatacattc 4200 
ggatatccaa aatattttgg tteggategg gttcggtttt ggttctttaa ataccaaaaa 4260 
tttaaaccta tteggatatt caattaattt eggtteggat ttggtattac ttttgeagat 4320 
eggatteggt tcggttcttt ggattcagtt tttttgtcca gccctactct gaacagtaga 4380 
taaaaaatag aaccctaaat taataggtta gattttggtt aggtctttct aattagtatg 4440 
gagattctcg attccttctc attgcagtgt ggtatgtcca actcattgtt tatgtacata 4500 
tccaatttag ttttgagtca aatgtttagt tacttaagag ttgaatgaaa taggggatga 4560 
tattgatggc caaggttctc ccaaagtaaa taactttgtt tatattttaa gttagcttat 4620 
aacatcaata aaaatgtcat taactggttc aataaaaatg tcattaactg gttcctctaa 4680 
tataattatt taacacacct ggctgttgat aaatttttat gatcgtttaa taattttaga 4740 
agtggatagt ctgtaaatgg tctttgattg gtcgtcttga tttttaaaag tggactaaac 4800 
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aagaaggctt 


agtaataaat 


actgaaccgg 


caatttctct 


cggctctggg 


tttagtgaat 


tcaatcaatc 


aactggtgac 


aaatctgaac 


tcttgtaaaa 


caaatggaac 


ccgtttgtac 


gtttttttta 


gagatcgacg 


aagaacaaaa 


agggtttgtg 


gattcaagtg 


ttcttcttct 


acgagatcga 


ttcgtgatac 


tctggccaag 


ggaggagaga 


gtttgaagct 


gcaaagtggg 


attgatttgt 


tcagtgacat 


gcttcgatct 


aaattgatgg 


gtgtggtggt 


gagaatggaa 


aagatggaaa 


ggaaacagat 


tcgatgtgat 


ttctgcagct 


gctctaagct 


cccctttgct 


ggactccacc 


ctgatgttgt 


taccttcacc 


agggtttctg 


aagccttgga 


tttttttcat 


gtcgtaacct 


tcaccacttt 


gatgaacggt 


gtagctctgc 


ttgatcggat 


gatggaagat 


acaatcgtag 


atgggatgtg 


taagaaggga 


aagatggagg 


aggtgagcca 


catcataccc 


agcctttgta 


aagacggacg 


tcatagcgat 


aaaggaatct 


ttcccgattt 


atttacctac 


ggtagatgga 


gcgacgcgga 


gcagttgttg 


gatgttgtaa 


cttataatgc 


tttgatcaat 


gctgaagaat 


tatacgatga 


gatgcttcca 


agttcaatga 


tcgatggatt 


ttgcaaacag 


tatttgatgg 


ctaccaaggg 


ctgctctccc 


ggatattgtg 


gggctaagag 


gatagatgat 


acaggattag 


ttgctgacac 


aactacttac 


ggcgatctta 


atgctgctct 


agacctttta 


gatatcgtta 


cttgtgacac 


tttgctggat 



aactctactg gtttcaatag ctcggtttat 4860 
catgtggccc tgtgggttta aacaaggaac 4920 
cggaaattgt ataattcaaa ctgaaccggt 4980 
tttatctctc gtttattttc tcagtcacga 5040 
tttaggcgaa acaaaaataa aatgttggct 5100 
cctgctgagt ctgcggctag attgttctgt 5160 
gcaagcggag agagttgcga agcaggtttt 5220 
tttcatgaaa tcaaaggttt agaggatgcg 5280 
cgtcctttac cttctgtggt tgatttctgt 5340 
cgcccggatc ttgtgatttc tctctatcag 5400 
atatacagct tcaatattct gataaaatgt 5460 
ttgtctacat ttggtaagat caccaagctt 5520 
accctgctcc atggattatg tgtggaagat 5580 
caaatgtttg aaacgacatg taggcccaat 5640 
ctttgccgcg agggtagaat tgtcgaagcc 5700 
ggtctccagc ctacccagat tacttatgga 5760 
gatactgtgt ctgcactgaa tctgctgagg 5820 
aatgttgtaa tctatagtgc aatcattgat 5880 
gcacaaaatc ttttcactga aatgcaagag 5940 
aacagtatga tagttggttt ttgtagctct 6000 
caagaaatgt tagaaaggaa gatcagccct 6060 
gcatttgtca aggaaggcaa gttctttgag 6120 
aggggtataa tccctaatac aatcacatat 6180 
aatcgtcttg atgctgctga gcacatgttt 6240 
aacctaatca ctttcaatac tctcatagac 6300 
ggaatggaac ttctccatga gatgactgaa 6360 
aacactctta ttcacgggtt ctatctggtg 6420 
caagagatga tctctagtgg tttgtgccct 6480 
ggtctctgcg ataatgggaa actaaaagat 6540 
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gcattggaaa tgtttaaggt tatgcagaag agtaagaagg atcttgatgc tagtcacccc 6600 
ttcaatggtg tggaacctga tgttcaaact tacaatatat tgatcagcgg cttgatcaat 6660 
gaagggaagt ttttagaggc cgaggaatta tacgaggaga tgccccacag gggtatagtc 6720 
ccagatacta tcacctatag ctcaatgatc gatggattat gcaagcagag ccgcctagat 6780 

- gaggctacac aaatgtttga ttcgatgggt agcaagagct tctctccaaa cgtagtgacc 6840 
tttactacac tcattaatgg ctactgtaag gcaggaaggg ttgatgatgg gctggagctt 6900 
ttctgcgaga tgggtcgaag agggatagtt gctaacgcaa ttacttacat cactttgatt 6960 
tgtggttttc gtaaagtggg taatattaat ggggctctag acattttcca ggagatgatt 7020 
tcaagtggtg tgtatcctga taccattacc atccgcaata tgctgactgg tttatggagt 7080 
aaagaggaac taaaaagggc agtggcaatg cttgagaaac tgcagatgag tatggtatgt 7140 
aagtttctgt tcagtctatg tattttttat ataaacaaga atgtatacat tcttttgtgt 7200 
gtagcttcag attgatgata cacgttctgg aattaaccat tggtttggtt ttgcattgta 7260 
ggatctatca tttgggggat gaatgatcaa agattttctt ctgtttgcgc agcagagctt 7320 

. caatgtcatt ttgtttctgc tgctgcatgt ataccctact aatgtttgat caaatcgttg 7380 
aatagagtga tcatagtgaa aaattgtgtg gttagtaagt tattttgctg ctattctaat 7440 
gacagccttt tatgcgtcta ttgtctgggc ttaataaatt tgaccatttc caattaaatt 7500 
ccatacactt gtttcacgca agattattgg tctgaactaa agaggcacac cttccagaag 7560 
atttcaggtg ttaaaagatg tttaggtgtc tgcccgttct gtagctgtca ccatggttat 7620 
cgtcaagctc ggtcttcatg agagctgata gctgtgatgc catcttcctc ctcttcttca 7680 
tattggctct gtcctgcctt gtctgctccc atgtgggttc aggaggagat catgttcttt 7740 
taatcttggt ggaaatgttg ttgtcgctta tgcttctctg gttcgcctct tgacttgctt 7800 
agcttcattc tttatctcca aattgctatg aaatcaattt accataagta gaataaactt 7860 
gcagattcat tctattattg cttaagcttt tgttaatcaa caaagaaacc agagacgaga 7920 
aatacaaact ctataagctt ctcttttttc tttcttgata gtaaaaccgg ttagagagta 7980 
gagattgatc atatgaacta aaaatcgata ctaaaacggt ttggctccga cttataaacc 8040 
ggaaccccac cgttttgcat ctctctctca aacatcacac aatgtccaag atgaagaagt 8100 
atttgtgttg tcatctctct gggtgaggag atgcaaatgt tatattctaa ttgttttcag 8160 
tgcttggtct aactttttta agagattact cccagtggtt ggatcaaaga aagagtcaac 8220 
attgcattgt gtaaggtgac gaaaactgag ttaaagtaag tgagaacaat acttcaatgc 8280 
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ttttcttgtg acaacctgtg taatcatcgc atttgaatat atatgtatat gatgcttatg 8340 
atgaagctat gagaataggc aaatagggtc tgtgttattt ccctgcgatt ctagattctg 8400 
atttgttttt ccttcttaat atttagatta ggtggtcttg cttatcctgt tttagtatta 8460 
gagtcggagt tttggggatg aatcatcccg gatgatatat acaattgtgt attttatgaa 8520 
tttcagtttt tagtggataa tgaacacgtt aac 8553 

[0 17 5] 
<210> 2 
<211> 2064 
<212> DNA 

<213> Raphanus sativus 
<400> 2 

atg ttg get agg gtt tgt gga ttc aag tgt tct tct tct cct get gag 48 
Met Leu Ala Arg Val Cys Gly Phe Lys Cys Ser Ser Ser Pro Ala Glu 

1 5 10 15 

tct gcg get aga ttg ttc tgt acg aga teg att cgt gat act ctg gee 96 
Ser Ala Ala Arg Leu Phe Cys Thr Arg Ser He Arg Asp Thr Leu Ala 

_ . . „ . 20 25 30 

aag gca age gga gag agt tgc gaa gca ggt .ttt gga gga gag agt ttg 
Lys Ala Ser Gly Glu Ser Cys Glu Ala Gly Phe Gly Gly Glu Ser Leu 

35 40 45 

aag ctg caa agt ggg ttt cat gaa ate aaa ggt tta gag gat gcg att 
Lys Leu Gin Ser Gly Phe His Glu He Lys Gly Leu Glu Asp Ala He 

50 55 60 

gat ttg ttc agt gac atg ctt cga tct cgt cct tta cct tct gtg gtt 240 
Asp Leu Phe Ser Asp Met Leu Arg Ser Arg Pro Leu Pro Ser Val Val 
65 70 75 80 

gat ttc tgt aaa ttg atg ggt gtg gtg gtg aga atg gaa cgc ccg gat 
Asp Phe Cys Lys Leu Met Gly Val Val Val Arg Met Glu Arg Pro Asp 
85 90 95 
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ctt gtg att tct etc tat cag aag atg gaa agg aaa cag att cga tgt 
Leu Val He Ser Leu Tyr Gin Lys Met Glu Arg Lys Gin He Arg Cys 

100 105 110 

gat ata tac age ttc aat att ctg ata aaa tgt ttc tgc age tgc tct 
"• Asp He Tyr Ser Phe Asn He Leu He Lys Cys Phe Cys Ser Cys Ser 
115 120 125 

aag etc ccc ttt get ttg tct aca ttt ggt aag ate ace aag ctt gga 
Lys Leu Pro Phe Ala Leu Ser Thr Phe Gly Lys He Thr Lys Leu Gly 

130 135 140 

etc cac cct gat gtt gtt ace ttc ace ace ctg etc cat gga tta tgt 480 
Leu His Pro Asp Val Val Thr Phe Thr Thr Leu Leu His Gly Leu Cys 
145 150 155 160 

gtg gaa gat agg gtt tct gaa gee ttg gat ttt ttt cat caa atg ttt 
Val Glu Asp Arg Val Ser Glu Ala Leu Asp Phe Phe His Gin Met Phe 

165 170 175 

gaa acg aca tgt agg ccc aat gtc gta acc ttc ace act ttg atg aac 
Glu Thr Thr Cys Arg Pro Asn Val Val Thr Phe Thr Thr Leu Met Asn 

180 185 190 

ggt ctt tgc cgc gag ggt aga att gtc gaa gec gta get ctg ctt gat 
Gly Leu Cys Arg Glu Gly Arg He Val Glu Ala Val Ala Leu Leu Asp 

195 200 205 

egg atg atg gaa gat ggt etc cag cct acc cag att act tat gga aca 
Arg Met Met Glu Asp Gly Leu Gin Pro Thr Gin He Thr Tyr Gly Thr 

210 215 220 

ate gta gat ggg atg tgt aag aag gga gat act gtg tct gca ctg aat 720 
He Val Asp Gly Met Cys Lys Lys Gly Asp Thr Val Ser Ala Leu Asn 
225 230 235 240 

ctg ctg agg aag atg gag gag gtg age cac ate ata ccc aat gtt gta 
Leu Leu Arg Lys Met Glu Glu Val Ser His lie lie Pro Asn Val Val 
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245 250 255 

ate tat agt gca ate att gat age ctt tgt aaa gac gga cgt cat age 
lie Tyr Ser Ala He He Asp Ser Leu Cys Lys Asp Gly Arg His Ser 

260 265 270 

gat gca caa aat ctt ttc act gaa atg caa gag aaa gga ate ttt ccc 
Asp Ala Gin Asn Leu Phe Thr Glu Met Gin Glu Lys Gly He Phe Pro 

275 280 285 

gat tta ttt acc tac aac agt atg ata gtt ggt ttt tgt age tct ggt 
Asp Leu Phe Thr Tyr Asn Ser Met He Val Gly Phe Cys Ser Ser Gly 

290 295 300 

aga tgg age gac gcg gag cag ttg ttg caa gaa atg tta gaa agg aag 960 
Arg Trp Ser Asp Ala Glu Gin Leu Leu Gin Glu Met Leu Glu Arg Lys 
305 310 315 320 

ate age cct gat gtt gta act tat aat get ttg ate aat gca ttt gtc 
He Ser Pro Asp Val Val Thr Tyr Asn Ala Leu He Asn Ala Phe Val 

325 330 335 

aag gaa ggc aag ttc ttt gag get gaa gaa tta tac gat gag atg ctt 
Lys Glu Gly Lys Phe Phe Glu Ala Glu Glu Leu Tyr Asp Glu Met Leu 

340 345 350 

cca agg ggt ata ate cct aat aca ate aca tat agt tea atg ate gat 
Pro Arg Gly He He Pro Asn Thr He Thr Tyr Ser Ser Met He Asp 

355 360 365 

gga ttt tgc aaa cag aat cgt ctt gat get get gag cac atg ttt tat 
Gly Phe Gys Lys Gin Asn Arg Leu Asp Ala Ala Glu His Met Phe Tyr 

370 375 380 

ttg atg get acc aag ggc tgc tct ccc aac eta ate act ttc aat act 1200 
Leu Met Ala Thr Lys Gly Cys Ser Pro Asn Leu lie Thr Phe Asn Thr 
385 390 395 400 

etc ata gac gga tat tgt ggg get aag agg ata gat gat gga atg gaa 
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Leu He Asp Gly Tyr Cys Gly Ala Lys Arg He Asp Asp Gly Met Glu 

405 410 415 

ctt etc cat gag atg act gaa aca gga tta gtt get gac aca act act 
Leu Leu His Glu Met Thr Glu Thr Gly Leu Val Ala Asp Thr Thr Thr 

420 425 430 

tac aac act ctt att cac ggg ttc tat ctg gtg ggc gat ctt aat get 
Tyr Asn Thr Leu He His Gly Phe Tyr Leu Val Gly Asp Leu Asn Ala 

435 440 445 

get eta gac ctt tta caa gag atg ate tct agt ggt ttg tgc cct gat 
Ala Leu Asp Leu Leu Gin Glu Met He Ser Ser Gly Leu Cys Pro Asp 

450 455 460 

ate gtt act tgt gac act ttg ctg gat ggt etc tgc gat aat ggg aaa 1440 
He Val Thr Cys Asp Thr Leu Leu Asp Gly Leu Cys Asp Asn Gly Lys 
465 470 475 480 

eta aaa gat gca ttg gaa atg ttt aag gtt atg cag aag agt aag aag 
Leu Lys Asp Ala Leu Glu Met Phe Lys Val Met Gin Lys Ser Lys Lys 

485 490 495 

gat ctt gat get agt cac ccc ttc aat ggt gtg gaa cct gat gtt caa 
Asp Leu Asp Ala Ser His Pro Phe Asn Gly Val Glu Pro Asp Val Gin 

500 505 510 

act tac aat ata ttg ate age ggc ttg ate aat gaa ggg aag ttt tta 
Thr Tyr Asn He Leu He Ser Gly Leu He Asn Glu Gly Lys Phe Leu 

515 520 525 

gag gee gag gaa tta tac gag gag atg ccc cac agg ggt ata gtc cca 
Glu Ala Glu Glu Leu Tyr Glu Glu Met Pro His Arg Gly He Val Pro 

530 535 540 

gat act ate acc tat age tea atg ate gat gga tta tgc aag cag age 1680 
Asp Thr He Thr Tyr Ser Ser Met He Asp Gly Leu Cys Lys Gin Ser 
545 550 555 560 
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cgc eta gat gag get aca caa atg ttt gat teg atg ggt age aag age 
Arg Leu Asp Glu Ala Thr Gin Met Phe Asp Ser Met Gly Ser Lys Ser 

565 570 575 

ttc tct cca aac gta gtg ace ttt act aca etc att aat ggc tac tgt 
Phe Ser Pro Asn Val Val Thr Phe Thr Thr Leu He Asn Gly Tyr Cys 

580 585 590 

aag gca gga agg gtt gat gat ggg ctg gag ctt ttc tgc gag atg ggt 
Lys Ala Gly Arg Val Asp Asp Gly Leu Glu Leu Phe Cys Glu Met Gly 

595 .600 605 

cga aga ggg ata gtt get aac gca att act tac ate act ttg att tgt 
Arg Arg Gly He Val Ala Asn Ala He Thr Tyr He Thr Leu He Cys 

610 615 620 

ggt ttt cgt aaa gtg ggt aat att aat ggg get eta gac att ttc cag 1920 
Gly Phe Arg Lys Val Gly Asn He Asn Gly Ala Leu Asp He Phe Gin 
625 630 635 640 

gag atg att tea agt ggt gtg tat cct gat acc att acc ate cgc aat 1968 
Glu Met He Ser Ser Gly Val Tyr Pro Asp Thr He Thr He Arg Asn 

645 650 655 

atg ctg act ggt tta tgg agt aaa gag gaa eta aaa agg gca gtg gca 2016 
Met Leu Thr Gly Leu Trp Ser Lys Glu Glu Leu Lys Arg Ala Val Ala 

660 665 670 

atg ctt gag aaa ctg cag atg agt atg gat eta tea ttt ggg gga tga 2064 
Met Leu Glu Lys Leu Gin Met Ser Met Asp Leu Ser Phe Gly Gly 
675 680 685 

[0 17 6] 
<210> 3 
<211> 687 
<212> PRT 

<213> Raphanus sativus 
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<400> 3 

Met Leu Ala Arg Val Cys Gly Phe Lys Cys Ser Ser Ser Pro Ala Glu 

15 10 15 

Ser Ala Ala Arg Leu Phe Cys Thr Arg Ser He Arg Asp Thr Leu Ala 

20 25 30 

Lys Ala Ser Gly Glu Ser Cys Glu Ala Gly Phe Gly Gly Glu Ser Leu 

35 40 45 

Lys Leu Gin Ser Gly Phe His Glu He Lys Gly Leu Glu Asp Ala He 

50 55 60 

Asp Leu Phe Ser Asp Met Leu Arg Ser Arg Pro Leu Pro Ser Val Val 
65 70 75 80 

Asp Phe Cys Lys Leu Met Gly Val Val Val Arg Met Glu Arg Pro Asp 

85 90 95 

Leu Val He Ser Leu Tyr Gin Lys Met Glu Arg Lys Gin He Arg Cys 

100 105 110 

Asp He Tyr Ser Phe Asn He Leu He Lys Cys Phe Cys Ser Cys Ser 

115 120 125 

Lys Leu Pro Phe Ala Leu Ser Thr Phe Gly Lys He Thr Lys Leu Gly 

130 135 140 

Leu His Pro Asp Val Val Thr Phe Thr Thr Leu Leu His Gly Leu Cys 
145 150 155 160 

Val Glu Asp Arg Val Ser Glu Ala Leu Asp Phe Phe His Gin Met Phe 

165 170 175 

Glu Thr Thr Cys Arg Pro Asn Val Val Thr Phe Thr Thr Leu Met Asn 

180 185 190 

Gly Leu Cys Arg Glu Gly Arg He Val Glu Ala Val Ala Leu Leu Asp 

195 200 205 

Arg Met Met Glu Asp Gly Leu Gin Pro Thr Gin He Thr Tyr Gly Thr 
210 215 220 
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He Val Asp Gly Met Cys Lys Lys Gly Asp Thr Val Ser Ala Leu Asn 
225 230 235 240 

Leu Leu Arg Lys Met Glu Glu Val Ser His He He Pro Asn Val Val 

245 250 255 

He Tyr Ser Ala He He Asp Ser Leu Cys Lys Asp Gly Arg His Ser 

260 265 270 

Asp Ala Gin Asn Leu Phe Thr Glu Met Gin Glu Lys Gly He Phe Pro 

275 280 285 

Asp Leu Phe Thr Tyr Asn Ser Met He Val Gly Phe Cys Ser Ser Gly 

290 295 300 

Arg Trp Ser Asp Ala Glu Gin Leu Leu Gin Glu Met Leu Glu Arg Lys 
305 310 315 320 

He Ser Pro Asp Val Val Thr Tyr Asn Ala Leu He Asn Ala Phe Val 

325 330 335 

Lys Glu Gly Lys Phe Phe Glu Ala Glu Glu Leu Tyr Asp Glu Met Leu 

340 345 350 

Pro Arg Gly He He Pro Asn Thr He Thr Tyr Ser Ser Met He Asp 

355 360 365 

Gly Phe Cys Lys Gin Asn Arg Leu Asp Ala Ala Glu His Met Phe Tyr 

370 375 380 

Leu Met Ala Thr Lys Gly Cys Ser Pro Asn Leu He Thr Phe Asn Thr 
385 390 395 400 

Leu He Asp Gly Tyr Cys Gly Ala Lys Arg He Asp Asp Gly Met Glu 

405 410 415 

Leu Leu His Glu Met Thr Glu Thr Gly Leu Val Ala Asp Thr Thr Thr 

420 425 430 

Tyr Asn Thr Leu He His Gly Phe Tyr Leu Val Gly Asp Leu Asn Ala 

435 440 445 

Ala Leu Asp Leu Leu Gin Glu Met lie Ser Ser Gly Leu Cys Pro Asp 
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450 



455 



460 



He Val Thr Cys Asp Thr Leu Leu Asp Gly Leu Cys Asp Asn Gly Lys 



Leu Lys Asp Ala Leu Glu Met Phe Lys Val Met Gin Lys Ser Lys Lys 

485 490 495 

Asp Leu Asp Ala Ser His Pro Phe Asn Gly Val Glu Pro Asp Val Gin 

500 505 510 

Thr Tyr Asn He Leu He Ser Gly Leu He Asn Glu Gly Lys Phe Leu 

515 520 525 

Glu Ala Glu Glu Leu Tyr Glu Glu Met Pro His Arg Gly He Val Pro 

530 535 540 

Asp Thr He Thr Tyr Ser Ser Met He Asp Gly Leu Cys Lys Gin Ser 
545 550 555 560 

Arg Leu Asp Glu Ala Thr Gin Met Phe Asp Ser Met Gly Ser Lys Ser 

565 570 575 

Phe Ser Pro Asn Val Val Thr Phe Thr Thr Leu He Asn Gly Tyr Cys 

580 585 590 

Lys Ala Gly Arg Val Asp Asp Gly Leu Glu Leu Phe Cys Glu Met Gly 

595 600 605 

Arg Arg Gly He Val Ala Asn Ala He Thr Tyr He Thr Leu He Cys 

610 615 620 

Gly Phe Arg Lys Val Gly Asn He Asn Gly Ala Leu Asp He Phe Gin 
625 630 635 640 

Glu Met He Ser Ser Gly Val Tyr Pro Asp Thr He Thr He Arg Asn 

645 650 655 

Met Leu Thr Gly Leu Trp Ser Lys Glu Glu Leu Lys Arg Ala Val Ala 



465 



470 



475 



480 



660 



665 



670 



Met 



Leu Glu Lys 



Leu 



Gin Met Ser Met 



Asp Leu 



Ser Phe Gly Gly 



675 



680 



685 
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<210> 4 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 4 

gaagcaaaaa agaaaacgag cagag 25 

[0 17 8] 
<210> 5 
<211> 25 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 5 

ccaaaaatcc gaaatccgaa tagac 25 

[0 17 9] 
<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 6 

ctcggctctg ggtttagtga 20 

[0 18 0] 
<210> 7 



mtm 2 0 0 3 
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<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 7 

tccacaaacc ctagccaaca 20 

[0181] 
<210> 8 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 8 

gcttatgctt ctctggttcg cctc 24 

[0 18 2] , . 

<210> 9 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 9 

ctcagttttc gtcaccttac acaatgc 27 

[0 18 3] 
<210> 10 
<211> 23 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 10 

gattcctttc tcttgcattt cag 23 

[0184] 
<210> 11 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 11 

atctcgtcct ttaccttctg tgg - 23 

[0 18 5] 
<210> 12 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 12 

cgggatccgc tcacaatt 18 

[0 18 6] 
<210> 13 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Synthetic DNA 
<400> 13 

gcggatccca atttcattct gcatcactct ccctgtcgtt atcgacctcg caaggttttt 60 
gaaacggccg aaacgggaag tgacaatacc gcttttcttc 100 

[0 1 8, 7 ] 
<210> 14 
<211> 100 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 14 

ggaattcact aactttacat tcagtaggag tgagattatg acaaaaagtg gacaattttt 60 
cgaaaaaggt aatcatgcat ttatatgctg aagaaaagcg 100 

[mi] 

m i it, Rf7r* -mzmmz^to 
im2] 

m 2 it, mm^ 1 iztm^mmmi-^^i^mr ^> 7a^d- >chio 

[03] 

HI 3 it, iS»*^ADNA^P C R^Srfflv^T^W Lfcjg**^i- 0 
[0 4] 

04 li, ^SCteftfl^FK^t* CMS 9 W^t?**ORF 1 2 5 O^ff a<7> 
^Hi^r/7'D7T^ > «fc 0 «¥*f L 7t^*«r^i"o 

[0 5] 

0 5{±, *<Df%fcfcfrbffizw.t)mL, mmmmLtz%£M*7F 

■to 

[0 6] 
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[0 2] 
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[El 3] 



-a- -b- -c- 
123 123 123 




lane 1 □>hQ-JW$i- 

lane 2 teK&Wtf-** 

lane 3 IMMltte^ifc:*- * * 

a: 3186bp-3753bp length:568bp 
b: 4869bp-5112bp length:244bp 
c: 7766bp-8250bp length:485bp 

[14] 

1 2 3 4 5 6 7 8 
0RF125 ; 

lane 1 fflmmtikte.^-)- * * -1- 15//g 
lane 2 ffcteM-j-* * 15 jug 
I ane 3 *MS Jttttt^ifc-*- $ * -2- 1 5 u g 
lane 4- 7 ffflJISSiftte^fg::*-* * -2- 
15/2// g. 15/4// g, 15/8// g, 15/16// g#|f?^9»J 
lane 8 15// g 
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[13 6] 

P^iy 1 ? 5 " 5 ! f^ A12 -nuc 1 : GGATCCCAATTTCATTCTGCATCACTCTCCCTGTCGTTATGCGACCTCGCAAGGTTTTTG 60 
PSTV125-5 #LA6.nuc 1 : GGATCCCAATTTCATTCTGCATCACTCTCCCTGTCGTTATCGACCTCG-CAAGGTTTTTG 59 

**************************************** * *********** 

p £^!^i» IHl 2 -" 110 5 1 :AAA CGGCCGAAACGGGAAGTGACAATACCGCTTTTCTTGAGCATATAAATCATGATTAC- 1 19 
pSTV 1 25-5 #LA6 . nuc 60 : AAACGGCCGAAACGGGAAGTGACAATACCGCTTTTCTTCAGCATATAAATGCATGATTAC 1 1 9 

************************************** *********** * 

P 21H 1 $ 5 ~K ! U 1 2 • nuc 1 20 : CTTTTTTCGAAAAATTGTCCACTTTTTGTCATAATCCTCACTTCCTACTGAATGTAAAGT 1 79 
PSTV125-5 #LA6.nuc 1 20 : CTTTT-TCGAAAAATTGTCCACTTTTTGTCATAATCTCACTCCTACTGAAATTAA-A-GT 176 

***** ****************************** * * * ^* 

pSTV125-5'#LA12.nuc 180:TAGTGAATTC i»q 
pSTVl 25-5' #LA6. nuc 177:TAGTGAATTC 186 

********** 
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[ftf&^IS] Pentatricopeptide Repeat (i^~FPPR<h H&) -t-f— 7 £ 1 4 jSiiJl 
•y ^ tt-etl ?tl^4' < i U Oj^±(7) P P R ^ f ^ 7 L, ri»0, *^f+y 

(C») fflW7*D7^i±4ooppRtf-7S:tts:tS:!|fgi:n 
jffllfeKaitt^lfeflfleo^lfcttS: pTIfeHlHiai-* d K 158-5-1- & * 
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